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î
ie-p-•p̂

M
#̂
a

m
tf
it

•M

O
^
•M
H

o
•J
tja«-;is*i
a,

*>•tê
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â p-
-J o
^ »> I--i. it
b. >.
(J -1
K • 0.
-r 6.
*: a
R in
r;
i. r:
0- !•;
t.: fr-a -e

•v

?>
Oa

L. •*
"F »-

1 ee
O
H
<
OS
O
CO

' •<J

M VI
O *
*s O
•< t-i
»: h-
o: -•
O ab. u
o; •>•
b >•e (•

!>!y
X VI•< 1-
1* P4D. r;b: t~*
ti ^J
u
•e

P
U) bt
s a
CC -J
** «c

»•

o
bi
f • >>« a
o -J
Q. •<
bl s-
»;

G*l CC
J 1C
e% cc
*: x:
-: a
in *

in
bl
1-
»*
U

X̂
^

«4
K
M
(-
l-i
bl

rt
kle.
in
»i
«•:
«
H
Oc:D
w. »;
»•->->
vitii
o
M
U
)«4

!•
U
1-1
tn
t-i

Mj
cr.
•4

1-
f.
M
Uu
Ir
r

(T
«"»
*

in
i
an»
p-t

P-Ip*•f*

p1*
m
*
in

rt

fcl
K

E
ff
f̂
O
1-

b-
Oer>
«•:

t;
|.r
tl
U

t
O
s;

fi
O
•
_i

1
C-o
ri
•
O

•-Ir-p»*
o
an
inPI
>N
9
O

"if

R
^ ̂
-;

_̂ ̂
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•EGJOW 3
ORCAHIC PERFORKAHCE EVAIUA1JOV
INDIVIDUAL LABORAIORT SUMMARY REPORT

FOR OB i n n

LA80RA1MT: 'lanctiter Laboratories (TA) X SCORE: 100
PERfOSKAKCE: ACCEP1AILE - Ha Reiponii Required ' REPORT OAlEl

RAHC: Abovt • 0 S»«e * 3 Itlou • 38 KAIR1X: UATER

10LERAMCE INTERVALS
ACT!OH

CCHPOUVO LOWER UPPER LOWER UPPER

1CL VOLATILE

LAIORAtOftY
DATA

co«c e
PROGRAM DATA
»LABS ILABS IOIAL

HIS-OWI HOI*ID ID-CPO 'LABS

CHLWOMEIKAHE 35 71 29 91 51 2 1 SB 59
1,1'DICHLOROETHAWE WU HU NU HU 11 0 0 59 59
C HI. 08 Or OCX 61 75 59 83 71 1 0 59 59
2-1UTAHOHE 71 110 66 110 110 15 2 57 59
CIS-1,3-DICKLOHOrtofEKE 66 87 63 98 89 S 3 t 56 59
BROMOrOftK 57 7t 5* 77 69 8 ' 0 59 59
Z'MEXAHONE 110 250 92 270 210 3 0 59 59
1.1,?f2*UmCHLDHOE1KAKE 120 1£0 110 > 160 UO 5 0 59 59
CHLOR«£«ZEH£ 34 41 34 « 39 3 0 59 59
S1YREHE 160 200 150 210 180 3 0 59 59
XTIEHES (IOIAL) 73 92 70 100 88 23 56 59

ICL SEK1VOLAIHE

PXCKOl 17 25 16 ?9 ?t 4 1 58 59
ll${2-CHLKOElHYl)EtHER 32 46 30 St 42 30 59 59
<-HETHTlPHEVOl 23 34 21 40 29 6 0 59 59
HEXACHLOROETHAHE 33 60 28 76 47 00 59 59
2.4-DWE1KHPKEKOL 17 30 15 38 23 62 57 5?
tIS(2-CHL«0€T«OXT)KETHAKE 20 25 19 28 24 11 0 59 5?
1,2,4-TBICHLOeoeEVZFKE 28 43 26 51 38 2 0 59 59
MEXACKLOROCTCIOPEKIADIEHE HU HU W WJ 10 U 0 31 28 59
2,4,6-TR1CHLO(!OPHt-HOl 21 31 20 32 28 70 59 59
4-HmOPHEKOt M « 38 t>7 63 11 1 58 59
<-IfiDMOPK£KYL PHEKTL ETHER 13 22 12 24 20 00 59 59
HEXACHLWWEKZEHE 3 1 4 4 3 2 4 9 4 0 S O 5 9 5 9
AHIKRACEHE KV WJ WU wy 10 ' 0 0 59 59
PTREHE . 7* 140 65 160 120 3 0 59 59
8U1TL 8EKZK PKIHALA1E 38 63 35 67 53 9 0 59 59
tEKOCAJPTREBE 25 43 22 52 35 '5 0 59 59

TCl PESTICIDES

ALPKA-IHC 0.16 0.22 0.16 0.23 0.19 .10 1 58 59
BETA-tKC 0.16 0.24 O.H 0.26 0.23 4 4 55 59
GAWtA-IHC ClIMDAHE) 0.15 0.22 O.H 0.23 0.2 6 0 59 59
KEPTACKU* 0.29 0.43 0.27 O.O 0.34 8 1 58 59
AIDRIH 0.12 0.2 0.11 0.71 0,16 S 0 59 59
KEPTACKLOR EPOXIDE 0.31 0.43 0.29 O.H 0.35 7 1 58 59
WOSULFAX I 0.21 0.38 0.1? 0.18 0.31 4 1 58 59
EHOOSULFAH II 0.43 0.7 0.39 0.54 0.63 2 1 58 5?
ETOOSUIFAH SULFATE 0.82 1.3 0.74 I.t, 1.2 *. 1 58 59
*,4'-DDT 0.95 1.5 0.87 1.5 1.4 6 0 59 59
£W)H1X rETOHE 0.65 1.1 0.62 1.1 0.83 6 1 58 59

KOK-TCL VOLATILE

EPICKLOROKTDRIlt 0 MR 59 0 59

AR303I5
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HEciou 3
OSCAH1C PERfOBHAKCE EVALUATION SAMPLE
ITOIVtOUAt LAIOfiAlWY SLKKARY REPOSI

FOR Cl 1 fY 93

LAICKA1MT: LwxMltr l»bor*lertej (PA) X SCORE: 100
rIRFWKl«C£: ACCEPT All I - Me Xttponie R«ju!r«J REPORT DATE: 12/24/92

RAUC; Abevr * 0 S»R* » 3 Iclotf • 38 KA1R1X; UATER

TOLERAWCE IKTERVALS
AC1IOU

CO*TOU«0 LOWER UPPER LOVER UPPER

LABORATORY
DATA

COHC 0

DATA
HAIS *LAES *IAE5 TOTAL

KIS-OKT HOT*ID IO-CPD fLABS

M,2-DI«OHO*S-CHt«0- 12 23 36 59
TOLUEHE.2-CNLORO- 69 7 52 59

HOW-TCL SEKIVOLATILE

*.4'-DDT 44 15 44 59

1CL VOLATILE (Ce>ot««In»nts)

ACEIO«E 6 33 26 59
IRtCHLOROflHEKE 1 28 31 59

ICL PESTICIDES (Certlanlnunts)

4.4'-DDE 0.011 49 10 59

VOH-TCL VOLATILE C Cental MM »J

Z-PROPAlfOt up 23 36

HOtf-TCL SlHIVOtATlLS (ContMilnants)

LWeitCUM 2 37 22 59

f or TCt COXPOJHDS ROI-IDEKTiriED: 0
* OF TCt CQKPOWOS HlS-OUAKTiriED: 0
t or let CDUTAXiHAyts: 0
t OF HOtt-TCt CCWOWVDS HOT-IOEBTIflED: 0
f Of KW-TO. COKTAKIUAHTS: 0

A.R303I52
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Program Summary Data fcont.l;

Header Definition

I LABS HOT-ID: The number of CLP contractors who did not
identify a TCL or non-TCL compound added to
the PEH.

I LABS ID-CPD: The number of CLP contractors vho identified a
TCL or non-TCL compound in the PEH.

TOTAL I LABS: The number of CLP contractors vho analyzed the
PEH.

ILSR CODES: The following codes are used on the ILSR.

U •— Compound analyzed for but not detected.

& — Compound not identified — points
deducted for identification.

X — Compound correctly identified but the
reported value is not within the action
limit — points deducted for
quantification.

S — The reported value for the'compound is
not within the warning limit but is
within the action limit — points not
deducted.

C — Contaminant — points deducted.

CO — Contaminant which nay have been
introduced during"preparation of the PEH
or during shipment — points not
deducted.

NS — Data required but not submitted —
points deducted.

NR — Data not required.

NU — Data not used; insufficient amount of
usable data for scoring submitted by the
.contractors.

AR303I53
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•
USEPA Water Supply Performance Evaluation

DATE: 2/ 3/93 1

WATf.H SUPPLY STDDY NUMBF-K «S031 MOUNTAIN STATES ANALYTICAL 1
LABORATORY DT028 8019730050 SALT LAKE CITY. UT Jd. |

ANALtTES

TRACE

ALUMINUM

ARSENIC

BARIUM

BEHTLLIUM'

BQBON

CADWIUH

CHROHIOK

COPPER

LEAD

H1NGANESE

HEECORY

nOLTBDENUH

SAMPLE REPORTED TRUE ACCEPTANCE
NUMBER VALUE VALUE* LIMITS

METALS IN MICROSRAMS PER LITER:

1 80 76.3 62.6- 93,2

1 65.0 70.2 SB. 2- 80.2

2 710 681 579- 783

1 3.5 3.27 2.78- 3,76

2 801 720 652- 81«

1 15 12.8 10.2- 15. U

1 85. S 81.6 "69. U- 93.8

1 115. 110 99.0- 121

1 12.6 12. a 8. 66- 16.1

1 ' 17.5 ** 17.0 13.8- 18.7

1 9.U5 0.908 0.536- 1.18

2 Q5 32.3 29.2- 5tt.3

PEHFORHANCE
EVALUATIONS

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

.ACCEPTABLE ^̂ ^

ACCEPTABLE

. ACCEPTABLE"

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

NOT ACCEPTABLE

ACCEPTABLE

— — _____.___.___.X^
9 BASED UPOH THEORETICAL CALCULATIONS, OR A REFERENCE TALUS WREH NECESSARY,
** SIGNIFICANT GENERAL METHOD BIAS IS ANTICIPATED FOR THIS RESULT.

PAGE 1
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USEPA Water Supply Performance Evaluation

DATE: ^f 3/93
WATER SUPPLY STUDY NUMBER I/S031

LABORATORY UT028

SAMPLE RTPDRTFD TRUE ACCEPTANCE
ANALITES --- HUHBSH ' TALO? VALUE* \ LIMITS

TRACE METALS IN

SICKEL

SELENIUM

»VER

TRALLIOH

VAKADIUM

ZINC

MICRDGRA1S PES LITER:

1 70 6B.O 57. B- 78.2

1 21.6 22.9 18.3- 27.5

2 113 -109 92. «- 123

2 1.23 1.U8 D.822- 2.26

1 25.7 2U.2 20.2- 27.5

1 1.98 179 161- 190

PERFORMANCE
EVALUATIONS

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

NOT ACCEPTABLE

NITHATE/NITRlTE/FLtlORinE IN KILLICRAHS PER LITER: " ,

NITRATE AS N ....

NITRITE AS N

FLUORIDE

INSECTICIDES IN

ALACHLOR

1 7.au 6.50 5.85- 7.15

1 O.UQ7 O.U30 0:366-0".a9«

1 5.6 5.70 5.13- 6.27

KICK3GSAKS PER LITER:

5 3.25 2.5.0 1.38- 3.62

NOT ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

.
ACCEPTABLE

BASED OPON THEORETICAL CALCULATIONS, OR A REFERENCE VAL0E VHEK NECESSARY.

PAGE 2
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USEPA Water Supply Performance Evaluation

WATER SUPPLY STUDY NUMBER WS031

SAMPLE REPORTED TRUE ACCEPTANCE
NUMBER VALUE VALUE* LIMITS

•̂̂̂̂
DATE: 2/ 3/93

PERFORMANCE
EVALUATIONS

INSECTICIDES IK HICROGRAKS PER LITER:

ATRAZINE

BSOKACIL

CHLORDANE

ENDRIH

HEPTACHLOH

HEPTACKLOR EPOJIDE

HEXACHLOROBENZEHE

5 11.6 9.39 5.16- 13.6

6 33. « ** 22. a D.L.- 36.1

3 U.17 5.16 2.8H- 7.U8

1 0.728 0.699 O.U 89-0. 909

« 1.50 l.Qtt 0.792- 2.09

1 1.68 1.92 1.06- 2.78

« 1.68 ** 2.10 0.518- 2.95

HEIACHLOROCYCLOPS«TADIEN« 1.25 ** 1.11 .0517- 1.67

LINDAIIS

METHOIYCHLOR

RETOLACHLOR

HETRIBUZIN

*

1 0.795 0.971 0.530- 1.31

1 1B.O 12.9 ?.. 10- 18.7"

6 18. it ** 18.6 a. 85- 26.1

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE
•̂ .̂

ACCEPTABLE ^^^

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE - .

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

6 12.8 *=* 6.30 0.819- 9.25 NOT ACCEPTABLE

* BASED UPON THEORETICAL CALCULATIONS, OR A REFERENCE VALUE WREN NECESSARY
SIGNIFICANT GENERAL METHOD BIAS IS ANTICIPATED FOR THIS RESULT.

D.L. STANDS FOR DETECTION LIMIT

PAGE 3 AR303I56
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USEPA Water Supply Performance Evaluation

DATE: 2/ 3/93

VATEH SUPPLY STUDY NUMBER KS031

LABORATORY OT028

SAMPLE
ASALYTES NUMBER

REPORTED TRUE
VALUE VALUE*

ACCEPTANCE-
LIMITS

PERFORMARCE'
EVALUATIONS

INSECTICIDES IN MICHOGRAMS PER LITER:

PROMETON 6

SIWAZTNE 5

Pr A P w P w r *5\ n r i* L* n L* - £.

TRIPLURALIN U

HERBICIDES IN MICROS

2.-D- 1

2,U,5-fP (SILVEX) 1

BEHTAZON 2

DALAPOH 2

DICAtiBA 2

DINOSEB 2

TOTAL DCPA 2

15.1

19.2

3.99

1.03

RAMS PEP.

11.6

8.86

21.2

23. tt

12.7

2-2. 4

7.58

12.7

12.5

3.31

** 0.857

LITER:

20.3

3.66

12.7

** 22.3

** 9.43

** 18*3

** 11.3

1.12- 20.6

0.5«0- 22.5

1.B2- U.SO

0.176- 1.01

10.2- 30.4

H.33- 13.0

D.L.- 21.4

D\L.- 31.5

0.778- 14.2

D.L.- 26.1

D.L.- 17.9

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

NOT ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

BASED UPON THEORETICAL CALCULATION, OR A REFERENCE VALUE VHEN NECESSARY
SIGNIFICANT GENERAL METHOD BIAS IS ANTICIPATED FOR THIS RESULT.
STANDS FOR DETECTIOK LIMIT

PAGE «
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USEPA Water Supply Performance Evaluation

DATE: 2/ 3/93

VATSR SUPPLY STUDY NUMBER KS031

LABORATORY UT028

SAMPLE REPORTS]
ANALYTES HUKBER VALUE

HERBICIDES IN HICROGSAMS PER 1

PSKTACHLORO PHENOL 1 6.40

PICLORAB 2 64.9

TRIHALOMSTHAHES IH BICROGRAHS

BROKODlCiaOHOHETHAKB 1 37.3

BRDHOFORtt 1 49.3

CHLORODIB80BOK2THAKE 1 - - 31.6

CHLOROFORM I 46. 9

TOTAL TRIHALOKETHANS 1 167.1

VOLATILE ORGANIC COMPOUNDS IK

BENZENE 1 13. S

CARBON TETRACHLOHIDZ 1 8.05

CBLOROBENZEtfE 2 7.75

i) TRUE ACCEPTANCE
VALUE* LIMITS

I.ITER:
11.4 5.70- 17.1

** 26.7 D.L.- 42.5

PER LITER:

36.9 29.5- «4.3

43.7 35.0- 52.4

31.8 25.4- 38,2

48.4 38.7- 58.1

160.8 129- 193

niCROGRAMS PER LITTER:

12.6 10.1- 15.1

8.69 5.21- 17.2

7,68 4.61- 10.8

PERFORMANCE
EVALUATIONS

ACCEPTABLE

SOT ACCEPTABLE

•
ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

* BASED aPOK THEORETICAL CALCULATIONS, OR A REFERENCE V.1LUK VHEN NECESSARY,
*« SIGNIFICANT GENERAL HSTHOD BIAS IS ANTICIPATED FOR THIS RESULT.
D.L, STANDS FOR DETECTION LIMIT

PAGE 5
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USEPA Water Supply Performance Evaluation

DATE: 2/ 3/93

WATER SUPPLY STUDY HUMBFR WS031

LABORATORY UT028 _ ._ . ___ L....... . - - - *-"-'

SAMPLE REPORTED TRUE ACCEPTANCE
ANALYTES NUMBER VALUE VALUE* LIMITS

VOLATILE ORGANIC COMPOUNDS IN WlCROGRAKS PER LITER:

1,2 DICHLOSOBENZENE 2 13.4 16.3 13.0- 19.6

1,4-DICHLOHOB£NZENE 1 8.88 9.40 5.64- 13.2

1.2-DICHLOSOErHANE 1 9.61 9.25 5.55-12.9» _ . _ . _ ._.., . . . . -

-
-.,--DICHLOROETHYLEKE 1 -7. 36 7.02 4.21- 9.83

C 1,2 DICHLOROETEYLENE 2 12.4 14.5 11.6- 17.4

T 1,2 DICHLOROETHYLENE 2 B.75 10. 1 . 8.08- 12.1

1,2 DICHLOROPROPANE ' 2 - - - 13.1. 12.7 10.2- 15.2

ETHYLBEHZENE 2 8.58 9.27 5.56- 13.0

StYRENS 2 10.2 11.4 9.12- 13.7 '

TETRACHLOROETHYLENE 2 10.1 11.6 .9.28- 13.9

TOLUEKE 2 13.6 15.3 12.2- 18.4

1,1,1-THICHlOROBTHASS _1 .-:11.7 13.0 10.4-15.6

PERFORMANCE
.EVALUATIONS

AeCEPTABLE

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

. ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

BASED UPON THEORETICAL CALCULATIONS, OR A REFERENCE VALUE WHEW NECESSARY.

PAGE 6
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•
USEPA Water Supply Performance Evaluation

WATER SDPPLY 5TDDY SUMBER BS031

LABORATORY UT023

SAMPLE REPORTED TRUE ACCEPTANCE
ANALYTES NUMBER TALUS VALUE* LIMITS

VOLATILE ORGANIC COnPDUBDS II! MICROGRAMS PER LITER:

TRICBLOROETHTLEHE 1 6.67 7.U6 4.48- 10.4

TINYL CHLORIDE 1 11.1 11.9 7.14- 16.7

TOTAL XYLEKES 2 12.4 13.2 10.6- 15.8

1,2DIBHOH03CHLOSOPROPAHE« 2.49 2.65 1.59- 3.71

2,2-DICHLOHOPROPANE 3 5.46 15.7 12.6- 18.8

1,1-DICHLOROPHOPEN£ 3 7.B6 7.31 4.39-10.2

ETHYLENE DI3HOMIDE (EDS) 4 0.720 0.637 0.382-0.892

FLUOROTRICHLOROMETHA^E 3 14.0 12.6 10.1-15.1
H

H-PROPTLBEKZEKE 3 11. B 11.7 9.35- 14. 0

l,3,S-TRIf!ETHYL3ESZENE 3 11.3 8.60 5.16-12.0

MISCELLAKEOUS AKALTTES:

RESIDUAL FREE CHLORIHE 1 0.333 ** 0.360 0.160-0.451.
(MILLIGRAMS PER LITER)

DATE: 2/ 3/93

PERFORMANCE
EVALUATIONS

- ACCEPTABLE

ACCEPTABLE

ACCEPTABLE ' A^

W
ACCEPTABLE

•HOT ACCEPTABLE

ACCF.PTABLE

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

, ACCEPTABLE

BASED UPOH THEORETICAL CALCULATIONS, OR A REFERENCE VALUE VHEN NECESSARY.
SIGKirrCANT GENERAL METHOD BIAS IS ANTICIPATED FOR THIS RESULT.

PAGE 7
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USEPA Water Supply Performance Evaluation

DATE: 2/ 3/93

HATER SUPPLY STUDY NUMBER
LABORATORY UT028

SAMPLE REPORTED TRUE ACCEPTANCE
AHALYTES NUMBER VALUE VALUE* LIMITS

^ HISCELLAKEODS ANALYTES:m -^RBIDITY 1 3.25 3.00 2.55-3*57
(NTU'S)

TOTAL FILTERABLE HESTOUE1 463 ** 406 283- 618
(MILLIGRAMS PER LITER)

CALCIUM 1 216 230 214- 2"44
(MG. CAC03/L)

PR-UNITS "1 9.10 9.13 8.84- 9.34

ALKALINITY 1 41,0 ** 46.0 43.1- 52.0
(MG. CAC03/L)

CORROSrviTY 1 1.15 1.19 0.794- l.«9
(LANGELIER IND. AT 20C)

SODIUM 1 20.0 21.1 19.2- 23.0
(MILLIGRAMS PER LITER)

SULFATE 1 10.1 8.60 6.44- 10.6
(MILLIGRAMS PER LITER)

" " " " *

TOTAL CYANIDE 1 0.346 0.270 0,202-0.337
(HrtLlGHAMS PER LITER)

PERFORMANCE
EVALUATIONS

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

SOT ACCEPTABLE •

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

NOT ACCEPTABLE

BASED DPOK THEORETICAL CALCULATIONS, OR A REFERENCE VALUE VRF-V NECESSARY,
SIGNIFICANT GENERAL METHOD BIAS IS ANTICIPATED FOR THIS RESULT.----

PAGE 8 (LAST PACK)
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USEPA Water Pollution Performance Evaluation

DATE: 6/22/93

LABORATORY: UTOZS
WATER POLLUTION STUDY NUMBER WP030 MOUNTAIN STATES ANALYTICAL

80I9730050/SALTLAKECITY, UT/JD

AKALYTES
SAMPLE
NUMBER

REPORT TRUE ACCEPT AKCE
VALUE VALUE* LIMITS

TRACE fiETALS IX KICROGRAHS

ALOttlSUW

AESENIC

BBRYLLIOM

CADHIUH

COBALT

CHBOMIUK

COPPER

IRON

KERCURY

flANGANESE

NICKEL

LEAD

1
2

1

1

1
2

- 1
2

1
2

1
2

1
2

1
2

1
2
_._

2

1
2

1090
4200

278

62.6

8. 58
95.6

483
242

65.3
«80

66.9
418

3800
885

0.94
1.90

2190
220

128
1320

78.8
153

WARNING
LI BITS

PERFORMANCE
EVALUATION

PER LITER:

1100
4000

280

63.0

8.12
93.9

480
240

62.0
460

62.0
410

3800
860

0.983
2.10

2200
221

130
1300

79.2
450

898-
3370-

225-

51.1-

6.30-
78.3-

416-
206-

49.2-
378-

53.5-
365-

3350-
755-

0.620-
1.57-

1950-
196-

111-
1160-

62.7-
393-

1300
4570

.334

74.5

10.3
110

536
275

73.7
533

69.6
462

4230
- 963

1.42
2.75

2450
.244

150
1450

97.1
513

949-
3520-

238-

54.1-

6.80-
62.2-

431-
214-

52.3-
397-

55.6-
377-

3460-
781-

0.719-
1.72-

"2010-
202-

116-
1200-

67.0-
408-

1250
4410

320

71.5

9.79
106

521
266

70.6
514

67.8
450

4120
937

1.32
2.61

2380
238

145
1420

92.8
«98

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

ACCEPTABt^H
ACCEPTABL^^

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

. ————————————— ̂
BASED UPOH THEORETICAL CALCULATIONS, OR A REFERENCE VALUE WHEN NECESSARY

PAGE 1 -
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USEPA Water Pollution Performance Evaluation

DATE: 6/22/93

WATER POLLUTION STUD! KOMBEE WP030

LABORATORY: UT028 - --

AKAIYTE'S
SAMPLE
KDKBER

REPORT TRUE ACCEPTANCE
VALUE VALUE* LIBITS

TRACE METALS IN MICROGRAMS

SELENIUM

VANADIUM

ZIKC

-̂CM-

SILVER

THALLIUM

MOLYBDENUM

STRONTIUM

TITANIUM

1
2

22.9
77.6

1 7930
2 15200

- 1

3

. 3
4

3
4

3
4

3
4

3
4

1100
247

140
17.3

2.45
7.60

80.4
6.25

9.40
49.8

3.79
47.0

63.3
174

MINERALS IN MILLIGRAMS PER

PH-UKITS

SPEC. COHD.
(OMBOS/CH AT 25 C)

[̂fe BASED UPON

3
4

1
2

THE02ETICAL

8.82
6.13

260
673

WASHING PERFORMANCE
LIMITS EVALUATION

PER LITER:

23.0
78.1

8000
15000

1100
240

116
14.0

2.39
9.75

90.2
9.00

6.48
39.0

4.01
51.0

66.0
182

LITER:

8.70
6.10

253
868

CALCULATIONS

14.3- 29.1
52.8- 94.6

7110- 8830
12700-17UOO

961- 1220
209- 271

79.4- 1«0
7.01- 20.4

1.80- 2.96
7.80- 11.5

70.7- 108
6.71- 11.3

3.34- 8.82
30.3- 47.9

3.01- 4.99
41.4- 60.1

51.5- 76.5
149- 205

16.1-
58.1-

27.3
89.3

7330- 8610
13300-16800

993-
216-

87.2-
8.73-

1.95-
8.25-

75.5-
7.29-

4.04-
32.6-

3.26-
43.8-

54.7-
156-

1190
263

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

133 CHECK FOR ERROR
18.7 ACCEPTABLE

2.82
11.0 NOT

103
10.7

8.12 NOT
45.6 NOT

4.73
57.7

73.3
198

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

(EXCEPT *AS NOTED)

8.31- 9.05
5.96- 6.22

226- 274
819- 916

8.40-
5.99-

232-
831-

8.96
6.19

268 --•
904

, OH A REFERENCE VALUE WHEN

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

NECESSARY.

PAGE 2
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USEPA Water Pollution Performance Evaluation

DATE: 6/22/93

KATSH POLLUTION STUDY KDfiBER WP030

LABORATORY: UT028

ANALYTES

MINERALS

IDS AT 180 C

TOTAL HARDNESS
(AS CAC03)

CALCIUM

MAGNESIUH

SODIUM

POTASSIUM

TOTAL ALKALINITY
(AS CAC03)

CHLORIDE

FLUOHIDE

SDLFATE

HOT2IEHTS

AMMOHIA-NITROGEK

SAMPLE
NUMBER

REPOET
VALD£

TIDE
VALUE*

IN MILLIGRAMS PIE LIT£B:

1
2

1
2

1
2

1
2

1
2

1
2

1
2

1
2

1
2

1
2

96.0
445

69.5
227

3.88
85.7

17.1
5.8«

17.0
69.5

2.54
18.8

23.5
98.5

54.1
172

2.64
0.262 0

8.40
39.1

IK MILLIGRAMS PER

1
2

S.ttl
9.58

116
460

75.6
225

3.69
60.9

16,1
5.64

15.9
65.6

2.60
19.0

21.1
97.0

54.3
178

ACCEPTANCE
LIMITS

(EXCEPT AS

76.2- 166
385- 617

66.7- 84.1
209- 2«2

3.00- 4.47
73.4- 90.2

14.0- 18.1
4. 84- 6.32

1«.0- 17.9
59.6- 72.0

2.05- 3.22
16.2- 21.9

17.2- 26.1
85.0- 109

48.2- 59.1
166- 191

*

2.40 2.09- 2.65
.230 0.175-0.286

9.10
42.0

LITER:

5.50
9.80

6.48-.. 11.4
35.2- 48.1

4.35- 6.65
7.80- 11.6

VAEKING
LIMITS

NOTED)

87.5- 155
«14- 588

68.8- 82.0
213- 238

3.18- 4.29
75.5- 88.1

14.5- 17.6
5.03- 6.13

14.5- 17. U
61.2- 70.4

2.19- 3.08
16.9- 21.1

18.3- 25.0
88.0- 106

49.6-57.8
170- 188

2.16- 2.58
0.189-0.272

7.10- 10.8
36.8- «6.5

4.62- 6.37
6.25- 11.2

PERFORMANCE
EVALUATION

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCZPTtB^I
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

CHECK FOR EHROR
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

BASED UPOK THEORETICAL CALCULATIONS, OR A REFERENCE VALOE WHEN NECESSARY

PAGE 3
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USEPA Water Pollution Performance Evaluation

DATE: 6/22/93

WATER POLLUTION STUDY NUMBER WP030

LABORATORY: uro28 , . ... _. -

ANALITES
SAMPLE
KUKBER

REPORT TRUE ACCEPTANCE
VALUE VALUE* LIMITS

NUTRIENTS IN MILLIGRAMS PEB LITER:

NITRATS-NITHOGEN 1 35.3 34.0 27.5- 40.2
2 6.93 7.10 5.70- 8.43

.PRTHOPHOSPHATE 1 0.840 0.830 0.692-0.961
1 2 0.1Q2 0.090 .0617-0.122

KOELDAHL- NITROGEN 3
4

TOTAL PHOSPHORUS

DEMANDS

COD

b-DAI BOD

CARBONACEOUS BOD

PCB'S IN

3
4

IN MILLIGRAMS

1
2

1
2

1
2

1.44
18.4

2.99
1.62

PER

14.7
29.9

12 . 4
20.3

11.3
15.5

9.30
19.0

3.20
.1.60

LITER:

21.8
35.4

14.0
21.8

12.0
19.5

6.67-
13*9-

2.35-
1.25-

12.6-
23.6-

7.36-
11.8-

2.81-
6.28-

11
23

3.
1.

30
43

20
31

21
32

.5

.1

57
94

.5

.0

.7

.9

.2

.4

WARNING
LIMITS

29,0- 38.7
6.03- 8.10

0.724-0.929
.0689-0.115

7.
15

2.
1.

14
26

9.
14

5.
9.

26-
• 0-

49-
33-

.9-

.•0-

03-
.3-

34-
86-

10
22

3.
1,

28
«0

19
29

18
28

.9

.0

42
B6

.2

.5

.0

.4

.7

.8

PERFORMANCE
EVALUATION

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

NOT ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

CHECK FOR ERROR
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

MICEOGBAMS PER LITER:

PCB-AROCLOE 1016/1242 ... 2 -

PCB-AROCLOH 1232

.̂i- — — — — — — — — W— — ——._(

1

5.22

1.54

4.29

1.43

1.86-
%

0.657-

5.

1.

71

79

2.35-

0.800-

5.

1,

22

64

ACCEPTABLE

ACCEPTABLE

BASED UPON THEORETICAL CALCULATIONS, OH A REFERENCE VALUE WHEK NECESSARY.

PAGE U
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USEPA Water Pollution Performance Evaluation

DATE: 6/22/93

WATER POLLUTION STUDY NUMBER SP030

LABORATORY: UT028

SAMPLE
ANALYIES NUMBER

REPORT TRUE
VALUE VALUE*

ACCEPTANCE
LIMITS

WARNING
LIMITS

PERFORMANCE
EVALUATION

PCB'S IH OIL IK MILLIGRAMS PER KILOGRAM:

PCS IN OIL- 1016/1242

PCB IN OIL- 1250

PESTICIDES IN

CHLORDANE

ALDEIN

DIELDRIN

ODD

DDE

DOT

HEPTACHLOR

HEPTAC5LOE EPOXID2

1

2

21.5

30.9

HICEOCHAHS

3
4

1
2

1
2

1
2

1
2

1
2

1
2

1
2

0.994
10.9

0.198
0.5U1

0.105
0.588

0.191
0.712

0.120
0.5U9

0.166
0.624

0.139
0.562

0.067
0.375

21.5

36.6

PER LITER:

0.964 0
9*48

0.159 .
0.444 .

0.121 .
0.553 0

0.216 .
0*626 0

0.131 .
0.495 0

0.186 .
0.576 0

0.157 .
0.514 0

0.087 .
0.375 0

5.04- 27.6

7.82- 57.8

.469- 1.32
5.38- 12. U

0344-0.214
0957-0.577

0572-0.163
.270-0.750

0863-0.317
.334-0.865

0562-0*171
.228-0.699

0628-0.234'
.252-0.844

0488-0.221
.180-0.715

0427-0.120
.189-0.513

7.92- 24.7

ltt.2- 51.4

0.575- 1.21
6.26- 11.5

.0572-0.191
0.156-0.517

.0704-0*150
0.330-0.690

0.115-0.288
0.400-0.799

.0706-0.157
0.288-0.639

.0905-0.257
0.326-0.770

.0706-0.199
0.247-0.648

.0526-0.110
0. 229-0. «73

ACCEPTABLE

ACCEPTABLE
«tt.kS>

ACCEPTABLE
ACCEPTABLE '

CHECK FOR ERROR
CHECK FOR ERROH

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE'
ACCEPTABLE
ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

BASED UPOH THEORETICAL CALCULATIONS, OR A REFERENCE VALUE WHEW

PAGE 5
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USEPA Water Pollution Performance Evaluation
£) AT t * D/22/93

WATER POLLUTION STUD! K00BEB WP030

LABORATORY: OT028

SAMPLE
AKALrT£S HUMBE8

REPORT TRUE ACCEPTANCE
VALUE VALUE* LIMITS

WARNING
LIMITS

PERFORMANCE
EVALUATION

VOLATILE HALOCARBONS IN RICROGEAKS PER LITER:

1,2 DICHLOHOETHANE

CHLOROFORM

1,1,1 TEICHLOROETHANE

TRICHLOROETHEHE

1
CAHBONTETRACHLOHIDE

TETEACHL020ETHEKE

SROMODICHLOHOflETHANE

DIBROSOCHLORO METHANE

BROMOFORM

METHILENE CHLORIDE

CHLORQB£KZEK£

1
2

1
2

1
2

.1
2

1
2

1
2

1
2

1
2

1
2

1
2

1
2

VOLATILE AROMATICS

BEN2ENE

*r ——— '• ——————————————————

1
2

54.0
10*6

45.2
10.9

5«.5
- 9.15

33.1
7.29

51.2
13*3

55.8
11.9

49. a
5.63

45.7
15.6

58.9
11.2

34.9
4.91

43.6
11.6

48*6
10.2

45.7
13.8

52.0
9*3«

38.8
9.91

46.3
13*5

57.2
-16.2

49.5
7.75

42.2
16..4

53.7
11.9

37.3
8.77

43.2
12-. 9

IN MICROGRAKS

6.09
50.7

10.3
54.1

34.5- 62.8
7.28- 13.8

31.6- 59.5
9.42- 18.0

32.3- 67.9
5.56- 12.6

26.8- 49.1
6.52- 13.0

29.8- 63.7
8.93- 13.2

39.7- 71.9
10.9- 21.1

34.2- 64.3
4.88- 10.6

30.0- 54.4
10.9- 21.5

33.5- 73.7
6.48- 17.1

24.1- 53*2"
4.21- 13.5

30.8- 55.0
8.99- 16.7

PER LITER:

7*3*1- 13.4
37.7- 70.8

38.0- 59.2
8*11- 12.9

35.1- 56.0
10.5- 16*9

36.8- 63.4
6.46- 11.7

29.6- 46.2
7.34- 12.2

34.1- 59.4
10.1- 17.0

13.8- 67.8
12.2- 19.8

38. C- 60.5
5.59- 9.86

33.1- 51.3
12*2- 20.2

38.6- 68*6
7.83- 15.7

27.7- 49.6
5.39- 12.3

33.9- 51.9
9.97- 15.7

8.11- 12.6
41.9- 66.6

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
CHECK FOR ERROI

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
CHECK FOR ERROF

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE
ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
CHECK FOR ERSOR

ACCEPTABLE
ACCEPTABLE

CHECK FOR ERROR
ACCEPTABLE

BASED OPON THEORETICAL CALCULATIONS, OR A REFERENCE VALDE WHEN NECESSARY*

PAGE 6
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USEPA Water Pollution Performance Evaluation

DATE: 6/22/93

WATER POLLUTION STUDY NUHBER WP030

LABORATORY: UT028

SAMPLE
ANALYTES NUKSEH

VOLATILE AIOMATICS

ETHXLBENZESE

TOLU2NE

1,2-DICHLOROBEHSEHE

1,3-DICHLOROBEN2EHE

1,«-DICHLOEOB2N2ESS

1
2

1
2

1
2

1
2

1
2

REPORT TRDE ACCEPTANCE
VALUE VALUE* LIMITS

IS KICROGRAMS

8.33
45.9

10.4
28.7

8.3U
42.6

6.30
37.8

8.11
48.1

11.3
52.4

13.9
33.9

12.1
52.0

9.43
47.8

11.7
58.1

PER LITER:

7.71- 14.7
36.2- 68*5

9.86- 17.7
24.0- 43*1

8.47- 15. U
36.1- 66.4

6.17- 12.1
33.6- 61.2

7.95- 15.2
39.1- 76.5

WASHING
LIMITS

8.60- 13.8
40.3- 6U.U

10.9- 16.7
26-4- U0.7

9.37- 14.5
40.0- 62.5

6.92- 11. «
37.2- 57.6

8.86- 14.2
43.9- 71.7

PERFORMANCE
EVALUATION

CHECK FOR ERROR
ACCEPTABLE

CHECK FOR ERROR
ACCEPTAB^^

SOT ACCEPTAS^P^
ACCEPTABLE

CHECK FOR ERROR
ACCEPTABLE

CHECK FOR ERROR
ACCEPTABLE

MISCELLANEOUS PARAMETERS:

10TAL CYAHIDE
(IN J5G/L)

NO N- FILTER ABLE RESIDUE
(IH KG/L)

OIL AND GREASE
(IN KG/L)

TOTAL PHEHOLICS
(IN «G/L)

TOTAL RESIDUAL CHLORINE
(IS HG/L)

1
2

1
2

1
2

1
2

1
2

0.252
0.131

au.o
33.7

16.6
25.0

0.028
0.264

0.685
0.195

0.250
0.130

43.2
33.0

15.0
23.0

.0271
0.291

0.729
0.240

0.138-0.341
.0621-0.169

34.7- 45.2
24.0- 34.6

8.13- 19.4 _
ia.l-"26*l

.0093-. 0449
0,125-0.457

0.469-0.912
.0866-0.280

0. 164 -0.316
.0932-0.158

36.0- 43.9
25.3- 33.2

9.56- 18.0
15.9- 26.3

.0139-. 0403
0. 167-0. U14

0.528-0.853
0.112-0.254

ACCEPTABLE
ACCEPTABLE

CHECK FOR ERROR
CHECK FOR ERROR

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

BASED UPOH THEORETICAL CALCULATIONS, OR A REFERENCE VALUE WHEN NECESSARY
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13. Preventive Maintenance

In order, to ensure timely production of data, Lancaster
Laboratories, Inc. (LLI") and Mountain States Analytical,
Inc. (MSAI) schedule routine preventive maintenance of
instruments based on manufacturer'-s recommendations.
Maintenance.of- the laboratory instruments is the
responsibility of the technical group using the equipment in
conjunction with our in-iiouse equipment maintenance group.
A. schedule of routinely performed instrument maintenance
tasks is attached as Table 13-1. All preventive
maintenance, as well as maintenance performed as corrective
action, is recorded in instrument logs.

Critical spare parts are kept in supply at the laboratory by
the equipment, maintenance group. Most items not kept in
stock at the laboratory are available through overnight
delivery from the manufacturer. In addition, LLI maintains
multiple numbers of most of the critical instruments used in
our laboratory operations _.___ A recent .equipment inventory may
be found in the Qualification Manual. Because we are a
large laboratory with redundant capacity, the problems of
instrument downtime are minimized.
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Table 13-1

Preventive Maintenance Schedule

Instrument

GC/MS

GC

Cold Vapor AA
and Flame AA

GFAA

ICP

Alpkem
Autoanalyzer

Preventive Maintenance

Change septum
Check fans
Check cool flow
Clean source
Change oil in vacuum pump
Change oil in turbo pump
Septum change
Column maintenance
Clean detector
Vacuum filters
Leak check ECD's
Rinse burner head, chamber
and trap

Clean nebulizer
Inspect tubing and O-rings
Replace lamp
Rinse workhead assembly
Clean windows
Replace probe tubing
Check rinse bottle & drain
Clean torch
Clean nebulizer & spray
chamber

Replace, pump winding
Lubricate autosatnpler
Check mirror
Checking tubing to torch
Check fan filters, clean

if needed
Check cool flow, clean

if needed
Check water filter,
replace if. needed

Wipe platens/rollers with
methanol

Rinse reservoirs with
deionized water

Rinse distillation head
Replace1 sampler/
transmission tubing

Clean sampler probe
Rinse flowcell with
methanol

Replace pump tubes

Frequency

Weekly or AN*
Monthly
Monthly
Bimonthly or AN
Semiannually
Semiannually
Each run
AN
AN
Semiannually
Semiannually
AN : Minimum

Weekly
Weekly
Monthly
AN
Weekly
Weekly
A N . . .
Daily
Every other day
.Every other day

After 4 runs
After 4 runs
After 4 runs
After 4 runs
Biweekly

Biweekly

Quarterly

Weekly

Monthly

Monthly
Biannual

AN
AN

AN - - _ , ̂ ̂
RK3U3I /U
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Table 13-1

Preventive Maintenance Schedule

Instrument

Total Organic
Carbon Analyzer

Spectrometer _ " "

pH Meter

Preventive Maintenance

Check. IR zero
Check for leaks
Check acid pump calib. .
Check persulfate pump
calibration

Inspect 6 -port rotary
valve -

Inspect sample pump head. .
Wash molecular sieve
Check sample loop
calibration

Clean gas permeation tube -
Inspect "digestion _. vessel
o- rings

Check: activated carbon
scrubber

Dust back and clean ' .
circuit boards

Check IR cell
Check absorbance . "...
Check wavelength . .
Check level of .buffer . •".
solution . -

Frequency

Weekly
Weekly
Bimonthly
Bimonthly

Monthly

Monthly
Quarterly
Monthly .

Quarterly
6 Months

6 Months

6 Months

Annually
Monthly
Quarterly
Weekly

* AN means as "needed. "Any of these items may be performed more
frequently if. response during operation..indicates this is
necessary.

SR303I7
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14. Specific Routine Procedures Used to Assess Data Precision,
Accuracy and Completeness ..__...

Precision - ..Pxecision refers to the reproducibility of a
method when it is repeated-on a second aliquot of..the same
sample. The degree'of agreement""is r£jxj5ressed as the
Relative Percent Difference {RPD). The RPD will be
calculated according to the following equation;

y ,
RPD - ; . 2 . * • x 100(D1 + D2) I 2

Where:- Da x. -First sample value
D2 = Second sample value (Duplicate)

Duplicates will be run on at least 5% of the samples.
Acceptance criteria shall be_based on statistical evaluation
of" ~past"lab data. (See Section No. 11.) All Quality
Control sample results are entered into the computer and
compared with acceptance limits. In addition, there is a
monthly review of values on the computer .QC system. Data
obtained from quality control samples is" entered onto our
computer. system which.'.charts .the data, and calculates a mean
and standard deviation on a monthly basis. The Quality
Assurance Department then .reviews this data for trends which
may indicate analytical problems. The control charts are
graphical _methods . for: monitoring;_precij>_on_ _and bias over.
time. . . ...

Accuracy - Accuracy.refers to the/ agreement, between the
amount of a compound measured by"the test method and the
amount actually present. Accuracy is usually expressed as a
percent Recovery (R). Recoveries will.be calculated
according to the following equations:

AR'303172
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OdSurrogate Recovery = •—• x 100Qa.

Where: Qd *= quantity determined by analysis
Qa = quantity added to sample

ccp _ op
Matrix Spike Recovery = c. x 100SA

Where: SSR » Spiked Sample Results
SR » Sample Results
SA = Spike added

.Laboratory Control Sample Recovery = „„Founa x 100J LCS True

Commercial quality control materials are run at least
quarterly to ensure accuracy of the analytical procedure.
Repetitive analysis of a reference material will also yield

AR303I73

*
Surrogate standards are added to each sample analyzed for
organics. Spikes and Laboratory Control Samples will be run
on at least 5% of the samples {each batch or SDG, <, 20
samples). Refer to Section 11 for acceptance criteria for
accuracy. The computer is programmed to compare the
individual values with the acceptance limits and inform the
analyst if the results meet specification. If the results
are not within the acceptance criteria, corrective action
suitable to the situation will be taken. This may include, • I
but is not limited to, checking calculations and instrument
performance, "reanalysis of the associated samples, examining
other QC analyzed with the same batch of samples, and
qualifying results with, documentation of any QC problems in
the Case Narrative.
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precision __data. _ Accuracy information determined from
reference materials is valuable because variables specific
to sample matrix are eliminated.

The QC program"is capable of charting data for surrogates,
spikes, control materials and_reference materials. The
Quality Assurance Department reviews these charts for any
indication of possible problems {ie shift in the mean and
standard deviation).

Completeness — Completeness is the percentage of valid data
acquired from a measurement system.compared.to the. amount of
valid measurements that were planned to be collected. The
objective is analysis of...all samples submitted intact, and
to ensure that sufficient sample weight/volume is available
should the initial analysis not meet acceptance criteria.
The laboratory's Sample Management System will assign a
unique identification number to the sample which tracks and
controls movement of samples from"the time of receipt until
disposal.. All _data_ generated will be recorded referencing
the..corresponding sample identification number. The
completeness, of_an analysis can be documented by including
in-the data "deliverables sufficient" information to allow the
data user to assess the quality of the results.' This
information will include, but is not limited to,-summaries
of QC data and sample results, chromatograms, spectra, and
instrument tune and calibration data. Additional
information will.be.stored in.the. laboratory's archives,
both hard-copy and'magnetic tape. .--: .. . "

Completeness = **""*""• of valid measurements x lpo
. "~ Total measurements needed

Method Detection" .Limit -. It is important to ascertain the
limit .of...quarititation that can be_achi_eved by a given.

•AR303-I71*
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method, particularly when the method is commonly used to
determine trace levels of analyte. The Environmental
Protection Agency has set forth one method for determining
method detection limits (MDLs) from which limits of
quantitation (LOQs) can be extrapolated.

MDL is defined as follows for all measurements:

Where: MDL - method detection limit
s s standard deviation of the replicate analyses
tte-i.i-a-o.M) = students' t-value for a one-sided

99% confidence level and a
standard deviation estimate with
with n-1 degrees of freedom

Definitions:

Method Detection Limit (MDL): The method detection
limit is defined as the minimum concentration of a
substance that can be measured and reported with 99%
confidence that the analyte concentration is greater
than zero. It is determined from analysis of a sample
in a given matrix containing the analyte.

Limit of Quantitation (LOQ): The limit of quantitation
is defined as the level above which quantitative results
may be obtained with a specified degree of confidence.
The EPA recommends setting quantitation limits at a
value of five-to-ten times the MDL.

A list of MDLs and LOQs determined for each sample matrix
type will be kept on file in the QA department. ^MDLs will
be verified on an annual basis.

AR303I75
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15. Correctlv-e- Action

Whenever any of the data generated falls outside of the
established acceptance..criteria outlined for instrument tune
and calibration (Section 8) and internal QC (Section 11),
the cause of this irregularity must be investigated,
corrected, and documented. The documentation will be used
to -prevent a recurrence of the problem and to info.rm
management of the situation. . •

If the results are not within.acceptance criteria, the
appropriate corrective action .will be initiated. This may
include, but is not limited to, checking calculation and
instrument performance, reanalysis of the associated
samples, examining other QC analyzed with the same batch of
samples, and qualifying results with a comment stating the
observed deviation. -

A Standard Operating Procedure is in place which.outlines
the procedures to be followed when quality control data for.
an analysis falls outside of previously established
acceptance limits. All QC data must be entered onto the
computerized QC system promptly after its generation and
daily "out-of-spec" data is reported via this system. Any
data outside the acceptance criteria will be reviewed by the
Quality Assurance Department'. Where appropriate, the
Quality Assurance Department will place outliers in one of
three, categories: _-. .. ...:,:. . . . . . :".:::.,"

A. Marginal Outlier.. . •- .- . ~ --
Data that are outside the 95% confidence interval but
within the 99% confidence interval. This category may
also be used for QC samples subj.ect to matrix
interferences 'or.sample inhomogeneity.

AR303I76
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B. Outlier
Data outside the 99% confidence interval and/or
observable trends such as a shift in mean and standard
deviation.

C. Extreme Outlier ...
Such data would indicate the system is out.of control
and no results should be reported to clients; an example
would be more than one reference or control falling
outside the 99% confidence interval.

The daily out-o-f-spec reports are then distributed to Group
Leaders or their QC Coordinator who will check all
supporting data and document their findings and any
corrective action taken. Documentation of QC Data will be
filed in the departmental QC notebook. In the case of
Outliers or Extreme Outliers the Quality Assurance
Department may issue a formal request for investigation and
corrective action (see sample form that follows). The
Quality Assurance Department is responsible for initiating
the corrective actions, insuring that the actions are taken
in a timely manner, and that the desired results are
produced. The QA Department will circulate all completed
Investigation & Corrective Action forms to'the appropriate
manager.

The Quality Assurance Department is also responsible for
conducting periodic audits which ensure compliance with
laboratory SOPs and assist in identifying and correcting any
deficiencies. These audits may entail observation as
procedures are carried out or a review of records to
demonstrate traceability and compliance with all documented
record keeping procedures. The QA Department will then
issue a written report which summarizes the audit. The
technical centers must respond in writing to the audit
report within 30 days of report receipt. 'The response will

AR303177
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address the corrective action that needs to be taken along
with an expected completion date. Audit results and the
corresponding "response are communicated to laboratory
personnel and management. Follow-up audits verify that
proper corrective action has been taken for the identified
discrepancy. • ' . ''

AR303I78
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/̂ LancasterLaboratories . .
K̂ xsm-»*w*-i»nt»wt'*i*ro»»*

No,

INVESTIGATION AND CORTU3CTIV2 ACTION REPORT

Part I Description of problem

1. Date
2. LLI sample number(s) involved
3. Nature of QA outlier

4. _______Check if investigation must be complete before reporting
further data to clients

Initiated by: _________________

Part II (Attach separate sheet if needed)

1. Steps taken to investigate outlier:

2. Explanation of probable cause of outlier:

3. Steps taken to prevent future occurrence:

4. Besides the sample(s) listed above, would data sent to any clients be
be affected by this outlier? If yes, explain.

5. Signed: — • ______________ Da"te:

Retum by: _______________

2064 Sev. 12/04/90 A R 303 1 79
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16. Quality Assurance Reports to Management

Reports. ..of .quality status from the Quality Assurance
Department' to management are made frequently and in .various
forms. All results from internal or external performance
evaluation samples are circulated to management. A report
of each audit" performed is prepared and copied to~
management.-_ Monthly summaries of-data", obtained from
analysis of quality control-check samples are generated via .
the computerized sample.management system. These summaries
include'mean and standard deviation to aid in assessment of
data accuracy and precision. Forms summarizing problems
which ..require investigation and corrective action are
completed by Group .Leaders and circulated to management.
Through these channels, laboratory management" is kept
apprised .ojf̂ .QA/QC" activities.

Any problems or unusual observations that occur during the
analysis of samples for a specific project will be listed on
the laboratory report and/or in .the case narrative delivered
with the data package. The items often discussed in this
manner include. samples with surrogate recovery outside of
the acceptance criteria-and samples with matrix problems
requiring dilution and causing increased detection limits.
Where applicable, any corrective action attempted or
performed to address the problem will also be presented.

The laboratory will' contact the client for direction
regarding major problems such as samples listed on the chain
of custody but missing from the shipping container, samples
which arrive broken or are accidentally broken in the
laboratory, and samples with severe matrix problems. The
client will be contacted if it is necessary to change any
item in the original project plan.. . . . . . . . . .
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Appendix A

Example Reporting Forms

NOTE: Example forms are representative of the information
provided by both laboratories.
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Data Package Content

Title Page. . .."".-:..:":. v : - ;
Sample Reference".. ".:-.,."'__"-. V" '
Table of Contents
Chain of Custody
Laboratory Chronicle
Methodology/Reference Summary
Laboratory Analysis Reports
Per Parameter!" "" :--'̂ .~̂ ': -—^-~-

Case Narrative" """" """::~ ~7
Quality Control Summary "

Tune. . _ . . - - - . ; , . _ _ , . . . . . .. . - ....^.'......
Surrogate Recovery
Method Blank
Matrix Spike/Matrix Spike Duplicate
Duplicate2-. . . L
Standard Addition2
Serial Dilution2
Laboratory Control Sample.Recovery {if applicable)
Inter~f ê rende ::Chec~k2
Internal Standard1 . . - . - . - .

Sample".Data" --•-------=_=-- --+-----—--.--.-.-±.--.:-:-----. -•-,--•.._:•.-.- :_.

Sample .Result... Summary and LOQs
Sample Chromatograms " .
Quantitation Reports , •
Mass Spectra1 . . - . . : - . , . . _
Library Searches1 {if applicable.)
Confirmatory Chromatogram3
Confirmatory Quantitation Report3

fiR303!82



Standards Data Package
Initial Calibration Summary Forms
Initial Calibration Data . . . ..._._
Continuing Calibration Summary Forms
Continuing Calibration Data .
Chromatograms and Quantitation Reports of Standards
Calibration Data for Confirmation Columns3
Calibration Curve (When quantitating against init. calib.)
ICAP Interference Table2

Raw QC Data
BFB/DFTPP Spectra and Mass Listing1 . " "* "~
Method Blank Chromatograms, Quantitation Reports,

Mass Spectra1 (GC/MS)
Matrix Spike/Matrix Spike Duplicate Chromatograms and Quant
Duplicate Data Printouts2
Standard Addition Data2 -
Serial Dilution Data2
Laboratory Control Sample (if applicable)
Copy of Instrument Run Log . :~ -

Extraction/Digestion Logs
Gel Permeation Chromatography (GPC), if applicable

All Peaks Identified
% Resolution Calculations

1 GC/MS only
2 Inorganics only
3 GC only (if applicable)

* Amount of documentation is dependent upon client request.
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14:10:24 358848 REP
ASROOO D 2 1Lancaster Laboratories

Where quality is a science. . _ . . . . . „ _ . 00549 , o

LLI Sample No. UV 1892665
Smith Engineering.,. Inc. / , ;, . ,, .. _ . ; . , . ... ...bate Reported 11/12/92
1000 Any Street...... .—— .. _ .... ........... ^ Dat:e Submitted 11/11/92
Lancaster, PA 17601-5954 ,. '- . Discard Date 11/20/92

..... „., , . , ... ....- ,....,._,. Collected 11/11/92 by MLH
U'ater Sample from Monitoring Veil #5 . Time Collected 1000

P.O.
Rel.

RESULT ~ . LIMIT OF
ANALYSIS - - - -—— ;- •--- - AS.RECEIVE!?. . . . . . . ..QUANTITATION LAB CODE
Pesticides/PCB's , ,. .. ...;,. ....;: _,.:,- --L .attached " 017824000
Nitrite Nitrogen; ' "- " , "" 1.0" " .. - mg/1 —;-.--; "; 0>02 Q21900800
Nicrate Nitrogen - _ N.D. mg/1 • 0.05 022000700
Ammonia Nitrogen — - - "" "" " " ~o75"" mg/1 .0.1 022202700
Ortho-Phosphate as P N.D. mg/1 0.01 022601500
Lead " . ..... __...__._. Or05"lJ,mg/l 0:1 , 025501400
Total Organic Carbon ; 1.2 ,mg/l 0.5 027302500

The Total Organic Carbon (TOC) result reported above was determined by
measuring total carbon by a_ persulfate^igestion/infrared detection method
on an acidified sample vhl'cHjias 'been"'purged "of inorganic carbon using
nitrogen. It ̂ repres^ehts^'^non-purgeable .TOC". . _

Tonal Coliform " - - - - - - - . . N.D. /100ml,. _ 2.2 030101500
This sample._is SAFE .for drinking or swimming according to bacteriological - - -
standards established by the U.S. .Public,, Health. Service and the
Environmental Protection Agency (EPA).

richloroethene • —- : " 5.4 ug/1 0.5 041800500

1 COPY TO . Kathy DiNunzio '"-'-' - > " "
1 COPY TO Smith Engineering, Inc. ATTN- Mr. John Smith

Questions? Contact ^Environmental _ Respectfully Submitted
Client Services'at (7T7) 65'6--""2'301 ' .: Lancaster Laboratories, Inc.
611 00649 -90..00 "" .6'44600 " ' ' "" Reviewed and'Approved by:

'.-••:.=: .»,-_-••- -^ —-.—.-:•-..-T...-,-.. --.--=-. David Evans, B.S.
----- i£zI.̂ =±L ̂ ---:.- -• -.-" -.-.-::——-- - ;." ---r ---Group Lea"der/Inst. Vater Qlty
;;:;;,S7̂ "̂: l^ ̂:; .;^ ,;^ ̂  ; i, fl R 3 0 3 I 8 k

- - - - . - . - - -



iOî K&dK&flg*
Lancaster Laboratories SoVrr
Where quality is a science. . M49 6 . . ..

LLI Sample No. W 1892665
Smith Engineering, Tnc. Date Reported 11/12/92
1000 Any Street ' "Date'Submitted 11/11/92
Lancaster, PA 17601-5994 Discard Date 11/20/92

Collected 11/11/92 by MLH
Water Sample from Monitoring Veil #5 : '" Time Collected 1000

P.O.
Rel.

RESULT LIMIT OF
Pesticides/PCB's AS RECEIVED QUANTITATION LAB CODE
Alpha BHC 0.008 J ug/1 0.01 190200000N
Beta BHC . 0.007 J ug/1 0.01 19030000QN
Gamma BHC - Lindane 0.05. ug/1 0.01 045300000N
Delta BHC N.D. ug/1 '0.01 190400000N
Heptachlor N.D. ug/1 0.01 045400000N
Aldrin N.D. ug/1 0.01 045500000N
Heptachlor Bpoxide N.D. ug/1 ' 0.01 190500000N
DDE 2.00 "ug/1 ... . "0.01 190600000N
DDD N.D. ug/1 - 0.01 190700000N
DOT N.D, ug/1 0.01 0478QOOOON
Dieldrin N.D. ug/1 0.01 046900000N
Endrin N.D. ug/1 0.01 047700000N
Chlordane N.D. ug/1 ... 1 0.3 190800000N
Toxaph&ne 2.0 J"ug/l '"""4. " T90900000N
Endosulfan I N.D. ug/1 0.01 191000000N
Endosulfan II ._ . :_.. : :.. N.D. "ug/1 0.01 191100000N
Endosulfan Sulfate N.D. ug/1 _ 0.03 191200000N
Endrin Aldehyde N.D. ug/1 0.1 063800000N
PCB-1016 N.D. ug/1 1. 191300000N
PCB-1221 N.D. ug/1 -1. 191400000N
•PCB-1232 N.D. ug/1 ._ 1. 191500000N
PCB-1242 N.D. ug/1 , 1. I91600000N
PCB-1248 N.D. ug/1 1. . -191700000N
PCB-1254 N.D. ug/1 . _ 1. 191800000N
PCB-1260 .. N.D. -ug/1 1. 191900000N

1 COPY TO Kathy DiNunzio
1 COPY TO Smith Engineering, Inc. ATTN: Mr. John Smith

Questions? Contact Environmental Respectfully ̂ Submitted
Client Services at (717) 656-2301 Lancaster Laboratories, Inc.

; Reviewed and Approved by:

Jenifer E. Hess, B.S.
' . - . - . Group Leader Pesticid'es/PCBs

1 E-S ? r̂  -ff".



14:13:41 358845
ASROOO D 2 1Lancaster Laboratories

Where quality is a science... . . - 00649 " o

LLI Sample No. W 1892655
Smith Engineering, Inc. 7 _- Date Reported 11/11/92
1000 Any Street • Date Submitted 11/11/92
Lancaster, PA 17601-5994 - = ------ Discard Date 11/19/92

------- Collected 11/11/92 by MLH
Vater, Sample from Monitoring Veil #5 Time Collected 1000

P.O.
Rel.

RESULT LIMIT OF
ANALYSIS AS RECEIVED QUANTITATION LAB CODE
Pesticides/PCB's - - - - - - —- attached 017824000
Nitrite Nitrogen 11. mg/1 0.02 021900800
Nitrate Nitrogen < 0.05 mg/1 . 0.05 022000700
Ammonia Nitrogen 4,1 mg/1 0.1 022202700
Ortho-Phosphate as-P ..".. -2-.1 mg/1 0.01 022601500
Lead -- - —.-- --——0.3 mg/1 - 0.1 025501400
Total Organic Carbon 8.5 mg/1 0.5 027302500

The Total Organic Carbon (TOC) result reported above was determined by
measuring total carbon by a persulfate digestion/infrared detection method
on an acidified sample which has been purged of inorganic carbon using
nitrogen. It represents""non-purgeable TOC".

Total Coliform < 2.2 /100ml 2.2 030101500
This sample is SAFE for drinking or swimming according to bacteriological
standards established by the U.S. Public Health Service and the
Environmental Protection Agency (EPA).

Trichloroethene —— .42. ug/1 0.5 041800500

1 COPY TO Kathy DiNunzio
1 COPY TO Smith Engineering, Inc. ATTN: Mr. John Smith

Questions? Contact Environmental Respectfully Submitted . I
Client Services at (717) 656-2301 Lancaster Laboratories, Inc.
611'00649 90;"DO"̂ nCW460Q " Reviewed and" Approved'by:

-;David Evans, B.S.
.Group Leader/Inst* Vater Qlty



Lancaster Laboratories j&&43D3528845i
Where quality is a science. ' 00649" o

LLI Sample No. W 1892655
Smith Engineering, Inc. Date Reported 11/11/92
1000 Any Street Date Submitted 11/11/92
Lancaster, PA 17601-5994 Discard Date 11/19/92

Collected 11/11/92 by MLH
Vater Sample from Monitoring Veil #5 Time Collected 1000

P.O.
Rel.

RESULT LIMIT OF
PfiSticides/PCB's AS RECEIVED QUANTITATION LAB CODE
Alpha BHC < 0.01 ug/1 ' 0.01 190200000N
Beta BHC < 0.01 ug/1 , 0.01 190300000N
Gamma BHC - Lindane <-0.01 ug/1 0.01 045300000N
Delta BHC < 0.01 ug/1 - 0.01 - 190400000N
Heptachlor < 0.01 ug/1 0.01 045400000N
Aldrin < 0.01 ug/1 0.01 045500000N
Eeptachlor Epoxide < 0.01 ug/1 O'.Ol -190500000N
DDE < 0.01 ug/1 0.01 -190600000N
DDD < 0.01 ug/1 0.01 190700000N
DOT < 0.01 ug/1 0.01 047800000N
Dieldrin < 0.01 ug/1 0.01 046900000N
Endrin < 0.01 ug/1 0.01 047700000N
Chlordane < 0.3 ug/1 0.3 190800000N
Toxaphene " < 4. ug/1 4. 190900000N
Endosulfan J . < 0.01 ug/1 0.01 191000000N
Endosulfan II " < O.'Ol ug/1 - 0.01 191100000N
Endosulfan Sulfate < 0.03 ug/1 0.03 191200000N
Endrin Aldehyde < 0.1 ug/1 0.1 063800000N
PCB-1016 < 1. ug/1 1.- 191300000N
PCB-1221 < 1. ug/1 1. 191400000N
PCB-1232 -- < 1. ug/1 - 1. 191500000N
PCB-1242 < 1. ug/1 " - - - 1 . 191600000N
PCB-1248 < 1. ug/1 1. 191700000N
PCB-1254 < 1. ug/1 1. 191800000N
PCB-1260 < 1. ug/1 1. 191900000N

1 COPY TO Kathy DiNunzio
1 COPY TO Smith Engineering, Inc. ATTN: Mr. John Smith

Questions? Contact Environmental Respectfully Submitted
Client Services at (717) 656-2301 Lancaster Laboratories, Inc.

Reviewed and Approved by:

"-Jenifer E._ Hess, B.S.
esUcides/PCBs



5A . = ,
VOLATILE ORGANIC GC/MS TUNING -AND MASS
CALIBRATION - BROMOFLUOROBENZENE (BFB)

ame: LANCASTER LABS 3 Contract:

Lab Code: LANCAS Case" No.: . SAS No.: "". . SDG No.:

Lab File ID: >ILDT4 BFB Injection Date: 07/13/92

Instrument ID: HP03046 "" BFB Injection Time: 17:12

Matrix:(soil/water) WATER Level:(low/med) LOW Column:(pack/cap) CAP

B/e
50
75
95
96
173
174
175
176
177

ION ABUNDANCE CRITERIA •

15.0 - 40.0% of mass 95
30.0 - 60.0% of mass 95
Base peak, 100% relative abundance
5.0 - 9.0% of mass 95
Less than 2.0% of mass 174
Greater than 50.0% of mass 95
5.0 - 9.0% of . mass 174
Greater than 95.0%, but less than 101.0% of mass 174
5.0 - 9.0% of Bass 176

% RELATIVE
ABUNDANCE

17.0
44.1

10 Ov
7.8
0.0 ( 0.0)1

85.3
6.2 C 7.2)1

83.1 ( 97.4)1
5.9 ( 7.1)2

l-Value is % mass 174 -2-Value is % mass-176

THIS.TUNE APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS

EPA
SAMPLE NO.

VSTD050
VBLKI57
UCCTB
13A—
4212-
14 ——
4213-
4209A
4209AMSD
4209AMS

LAB
SAMPLE. ID

VSTD050
VBLKI57
1837872
1837871
1837870
1837869
1837868
1837865
1837867
1837866

LAB
FILE ID

>ILDS5
>ILDB7
>ILD10
>ILD11
>ILD12
>ILD13
>ILD14
>ILD15
>ILD17
>ILD18

DATE
ANALYZED

07/13/92
07/13/92
07/13/92
07/13/92
07/13/92
07/13/92
07/13/92
07/14/92
07/14/92
07/14/92

TIME
ANALYZED

17:32
18:54
19:42
20:22
21:14
22:37
23:22
00:01
01:22
02:00

01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22

page l-.of 1... ;L_ _ . .. _._. ̂..̂ ^̂ ..EORM V VOA - - .._:.. 1/87 Rev.
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. , i i , • WATER VOLATILE SURROGATE RECOVERYLancaster Laboratories___________________
Where quality is a science. .

2A

Lab Name: LANCASTER LABS Contract:

Lab Code: Case No: SAS No: SDG No:

01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

EPA
SAMPLE NO.

D11TB
D1221
D1221DL
D1368 -
D1368DL
D1411
.D1411MS
D1441MSD
D15LF
D1618
D1618DL

' D17FB

LAB QC
VBLKG19
VBLKG20

SI
(DCE) £

95
ZOO
99
107
Z08
93
90
90
94
94
91
100

93
98

S2
(TOL) f

98
97

- 98
99
106
99
96
92
92
93
89
96

98
98

S3 ,
(BFB) f

100
106
107
102
110
105
98

. 96
100
100
98
102

99
106

OTHER
TOT
OUT COMMENTS

TRAVEL BLANK

2X DILUTION

2X DILUTION
UNSPIKED
MATRIX SPIKE
MATRIX SPIKE DUP

2X DILUTION
FIELD BLANK

METHOD BLANK
METHOD BLANK

QC LIMITS
SI (DCE) -= l,2-Dichloroethane-d4 - 76 - 114
S2 (TOL) = Toluene-d8 88 - 110
S3 (BFB) = Bromofluorobenzene 86 - 115

I Column to be used to flag recovery values

* Values outside of contract required QC limits •

D Surrogates diluted out

page 1 of 1 - 1/87 Rev.
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1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: LANCASTER LABS - - Contract:
VBLKI57

:ode: LANCAS Case No.: -. SAS No.;- . SDG No.:

Matrix: (soil/water) WATER - - Lab Sample ID: VBLKI57

Sample wt/vol: 5.0 (g/mL) ML~ Lab File ID: >ILDB7

Level: (low/roed) LOW Date Received: ____.

Moisture: -not dec. • -.- ._„:"."H____,_ „__ Date Analyzed: 07/13/92

Column: (pack/cap) CAP ;.;: , ..... . ..__..,-" Dilution Factor; 1.0
CONCENTRATION UNITS:

GAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q

74-87-3 ————--•—Chloromethane
75-01-4——————Vinyl Chloride
74-83-9—'———!—-- Bromomethane
75-00-3————-—Chloroethane
75-69-4————*——Trichlorofluoromethane
107-02-8——————-Acrolein
75-35-4—————-—1,1-Dichloroethene
75-09-2———————Methylene Chloride
107-13-1—.——--Acrylonitrile
75-34-3—————:—1,1-Dichloroethane
540-59-0--————1,2-DichIorqethene (total)
67-66_3——.————Chloroform
71-55-6————~~~J-/ \j 1-Trichlorpethane
56-23-5————-~~ Car boh" Teira chl or i de
71-43-2———————-Benzene
107-06-2——————1,2-Dichloroethane
79-01-6——————-—Trichloroethene ...
78-87-5——————— 1,2-Dichloropropane
75-27-4———————:Br6modichloromethane
110-75-8——-——™2-Chloroethyl Vinyl Ether
10061-01-5--^—,—cis-l,3-Dichloropropene
108-88-3———————Toluene -
10061-02-6————trans-l,3-pichlpropropene
79-00-5———•-•—-—1,1,2-Tri chlorbethane
127-18-4———————TetrachlorbetHene r"
124-48-1——————^Dibromochloromethane
108-90-7———————Chlorobenzene •-•• • ' _ - : " ' -
100-41-4——————^Ethylbenzene
1330-20-7——--—Xylene (-total)
75-25-2-—--—-—-Br-omoform
79-34-5-—————^1,1,2 , 2-Tetrachloroethane

10
10
10
10
5

100
5
1

100
5
5
5
5
5
5
5
5
5
5
10
5
5
5
5
5
5
5
5
5
5
5

J

FORM I -VGA 1/87 Rev.

flR303!9Q



4A
VOLATILE METHOD BLANK SUMMARY

Lab Name: LANCASTER LABS Contract:
Lab Code: LANCAS Case No.: . SAS No. : . SDG No. :

Lab File ID: >INCB1 Lab Sample ID: VBLKI15

Date Analyzed: 11/12/92 Time Analyzed: 08:43

Matrix: (soil/water) SOIL Level:(low/med) LOW

Instrument ID: HP03046

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD

01
02
03
04
05
06
07
OS
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

EPA
SAMPLE NO.

BKB04
BKB04RE
00011
00012
00010
00008
00009
76001
76004
76003
76005

*

IAB
SAMPLE ID

1892490
1892490
1892493
1892494
1892492
1892566
1892567
1893113
1893115
1893114
1893116

LAB
FILE ID

>INC01
>INC03
>INC04
>INC06
>INC07
>INC08
>INC09
>INC10
>INC12
>INC13
>INC14

TIME
ANALYZED

09:45
10:47
11:17
12:40
14:34
15:05
15:36
16:11 .
17:27
17:58
18:28

COMMENTS:

page 1 of 1
FORM IV VOA . - . . 1/87 Rev,
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Lancaster Laboratories, Inc.
GC/HS Volatile* Matrix Spike/Spike Duplicate Recoveries

Unspiked: *ILD15 Matrix Spike: *ILD18~ ~ Spike Duplicate: AJLD17
42Q9A 1837865 . , . .. - 4209AKS. '. 1337S66 4209AKSD 1837867
Method: 1508 Matrix/Level:' WL . Batch: I921951AA
Instrument: HP03046 Dilution factor: 1.0

COMPOUND
KAHE . .

Chloromethane
Vinyl Chloride
Sromomethane
Chloroethane
T r ich lorof lucre-methane
Acrolein
1,1-Dichloroethene
^ethylene Chloride
Acrylonitrile
1,1-Dichloroethane
1,2-Dichloroethene (total)
Chloroform
1,1,1-Trichloroethane
Carbon Tetrachloride
5enzene
1,2-Dichloroethane
Trichloroethene
• loropropane

hloromethane
ethyl Vinyl Ether

cis-l,3-Dichl oropropene
Toluene
t rans - 1 , 3 - D i ch I oropropene
1,1,2-Trichloroethane
T et racK 1 oroethene
3 i bromoch 1 oromethane
Chlarobenzene
E:hylbenzene
Xylene (total)
Sromoforra

_ab Chronicle:

SPIKE
LEVEL

20.00
20.00
.20.00
-20.00
20.00
150.00
20.00.
20.00
150.00
20.00
20.00

-- 20.00
20.00

.-20.00
20.00
20.00
20.00 -

. 20.00
20.00
20.00
20.00
20.00.
6.70
20.00
20.00
20.00
20.00
20.00
20.00 .
20.00

•

US COMC
UG/L

0.00
0.00
0.00
0..00
0.00
0.00
o.oor
0.00
o.oo .
0,00
0.00
0.00
0.00
0.00
1.03
O.OD
1.07
0.00
0.00'
0.00
0.00
0.00
O.OD
0.00
0.00
0.00
O'.OQ
0.00
0.00
0.00

-

KS COMC
UC/L

19.C5
H.65
18.54
13.21
2:. 42
157.42
. 25.71. .
21. Cl
138.32
21.16
23.50
20.70
22.26
22.18
21.13
19.23

- 21.95
19.99
19.31
18.63
20.72
21.91
6.85
20.46
22.54
19.26
22.05
22.63
21.88
19.88

-- - - --.-. -

KSO COHC
UC/L

17.55
14.12
17.88
13.14
19. C3
147.88
23.62
18.81
129.54
19.44
21.80
18.25
20.71
20.26
19.88
17.78
20.34
18.01
17.56
16.21
19.B2
20.39
6.31
IS. 63
20.74
17.29

' 19.77
20.95
20.05
18.12

HS REC HSO REC RPD RANGE IN SPEC
% % % LOUER- UPPER ' '

.95 .
73
93
66
102
105
128
105
92
106
116
104
111
111
100
96
104
100
96
93
104
110
102
102
113
96
110
113

" 109
99

;

88
71
89
66
95
98
118
94
86
97
109
91
104
101
94
89
96
90
88
81
99
102
94
93
104
86
99
105
100
90

8 '
3
4
0
7
7
8
11
7
9
6
13
6
.9
6
8

. 8
10
9
14
5
8
8
9

_... s
.._ 11

10
7
9
10

N/C

1-273
1-251
1-242
14-230
17-181

NOT. GIVEN
1-234
1-221

NOT GIVEN
59-155
54-156
51-138
52-162
70-140
37-151
49-155
71-157
1-210

35-155
1-305
1-227
47-150
17-183
52-150
64-K8
53-149
37-160
37-162

NOT GIVEN
x- 45-169

- Could not

YES
YES

' YES
YES
YES .

YES
YES

YES
YES
YES
YES
YES
YES
YES
YES - - '
YES
YES
YES
YES
YES
YES
YES
YES
YES.
YES
YES

YES

calculate

Ent. by

Ver. by

Analyst:

Auditor:

...... - .._:.

- - - --- ..---

Date"":"",

Date:
..... . •-

PAGE 1 OF 2
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Lancasttr Laboratories, Inc.
CC/HS VoUtiles Matrix Spike/Spike Duplicate Recoveries

Unspiked: "UD15 Matrix spike: "ILD18 Spike Duplicate: AILD17
4209A 1837865 42Q9AMS 1837866 4209AHSD 1837867
Method: 1505 Matrix/Level: UL Batch: I921951AA
Instrument: HP03046 Dilution Factor: 1.0

I tt * I *I *I**»I»5S»aS»ZBE = Z£ = ««««»*«3rX = eEE=E= = ES = = = = = = == = = = == = S = == = e = = = = ===EeES==E== = = = = == = = 5aE3SSS= = == = = 3SS = ===Z= = = = =

COMPOUND SPIKE US CQHC MS CONC KSO COHC MS REC KSD REC RPD RAHGE IH SPEC
KAH£ LEVEL UG/L UG/L UC/L X X X LOWER-UPPER

1 , 2 . 2 - T e t r « c h l o r o « t h a n * 2 0 . 0 0 o T o O 1 9 . 4 9 1 8 . 3 2 9 7 9 2 5 4 6 - 1 5 7 Y E S
i*»«i iiin*»«»aEji«aasKBj:»»»»««c»z«=ezi«xtt==22r2ssas3S5========Eac=====-=--sa:s=============sas====i===ssssss=====

N/C = Could not calculate

____________ . ___.„.:, ____________________________;_____________Ent... by

__________Ver,. by

Date:

Auditor: __ _. . _____ _ ___... Date: PAGE 2 OF 2
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Lancaster Laboratories, Inc.
GC/MS Volatiles Laboratory Control Sample Recovery

«e: MLD20
t: KP03047

Dilution Factor: 1.0

COMPOUND
KAME

Chloromethane
Vinyl Chloride
Bromomethane
Chloroethane
Tr i ch 1 orof luoromethane
Acrolein
1,1-Dichloroethene
Methylene Chloride
Acrylonitri le . .
1,1-Dichlcroethane
1,2-Dichloroethene (total.)
Chloroform
1,1,1-Trichloroethane
Carbon Tetrachloride
Benzene
1,2-Dichloroethane
Trichloroethene
1,2-Dichloropropane
Bromodichloromethane

•hlci-Dothy! Vinyl Ether
-1,3-Dichloropropene
uene

t rans - 1 ,3-D i ch loropropene
1,1,2-Tri chloroethane
Tetrachloroethene
D i bromoch 1 orome thane
Ch I orobenzene
Ethylbenzene
Xylene (total)
Bromoforro
1,1,2,2-Tetrachloroethane

Lab Chronicle:

Injected: 07/13/92 at 12:41
Sample: LCS LCS

Method: 1508
Matrix/Level: WL
Batch: J921921AF

SPIKE . :
LE~VEL"""

20.00
20.00
20.00
20.00
20.00
150.00
20.00
20.00
150.00
20.00
20.00 .
20.00
20.00
20.00
20.00
20.00
20.00
20.00

. 20.00
20.00
20.00
20.00
6.70
20.00

, 20,00
20.00
20.00
20.00
20.00
-20.60"""
20.00

LCS COHC
.!"UG/L"

14.28
14.91
20.15
14̂ 63
19.08
176.98
25.77
24.52
158.86
21.63
23.07
21.17
20.43
20.69
21.16
21.91

• 20.76
20.91
20.06
18.38
21.17
21.37
6.98
21.25
20.96
19.27
21.06
21.12
21.00
21.14
21.58

LCS REC
X

71
74 ,
101
73
95
118
129
123
106
108
115
106
102
103
106
110
104
104
100
92
106
107
104
106
105
96
105
106
105
106
108

'RANGE
.LOWER -UPPER

1- 273
1- 251
1- 242

14- 230
17- 181

NOT DETERMINED
1- 234
1- 221

NOT DETERMINED
59- 155
54- 156
51- 138
52- 162
70- 140
37- 151
49- 155
71- 157
1- 210

35- 155
1- 305
1- 227.

47- 150
17- 183
52- 150
64- 148
53- 149
37- 160
37- 162

NOT DETERMINED
45- 169
46- 157

IN
.SPEC

YES
YES
YES
YES
YES

YES.
YES

YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES

,YES
YES
YES

YES
YES

Ent. bv

Ver. by

1 ' Analyst: .. ----- -.-..---— --- ----- ••- - - — - --^-=- - -- -----̂  -=- ̂ - ------- =^Date:

Auditor: r-.=- -.-.-. -. - - Date:
----- --

PAGE 1 OF 1



6A
VOLATILE ORGANICS INITIAL CALIBRATION DATA

Lab Name: LANCASTER LABS Contract:

Lab Code: LANCAS Case No.: . SAS No. . SDG No.:

Instrument ID: HP03046 Calibration Date(s): 06/22/92 06/22/92

Matrix:(soil/water) WATER Level:(low/med) LOW Column:(pack/cap) CAP

Min SSF for SPCC(#) ~ 0.300 (0.250 for Broiaoform} Max %RSD for CCC(*) = 30.0%

LAB FILE ID: RRF 20= >IUMI5 RRF 50= >IUMI"4 "
RRF100« >IUMI3 RRF200= >IUMI2 RRF300= >IUMI1

COMPOUND

Chloromethane s

RRF 20

* .764
Vinyl Chloride * .971
Bromomethane
Chloroethane
Trichlorof luoromethane
Acrolein

1.328
.691

2.021
.095

1,1-Dichloroethene * 1.014
Methylene Chloride-
Aery lonitrile
trans-l,2-Dichloroethene

1.087
.188

1.116
1 , 1-Dichloroethane # 1.603
cis-l,2-Dichloroethene 1.264
chloroform * 2.189
1,1, 1-Tri chloroethane
Carbon Tetrachloride
Benzene
1 , 2-Dichloroethane
Trichloroethene

1.769
1.640
.673
.301
.418

1,2-Dichloropropane * .261
Bromodichloromethane
2-Chloroethyl Vinyl Ether
cis-l,3-Dichloropropene

,507
.182
.412

Toluene * 1.033
trans-l,3-Dichloropropene
1,1, 2-Trichloroethane
Tetrachloroethene
Dibromochloromethane
Chlorobenzene 3

.481

.387

.512

.740
F .889

Ethylbenzene * .375
ra+p-Xylene 1 .501
o-Xylene - .452
Bromoform JF .608
1, 1,2,2-Tetrachloroethane # .625

1 , 2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

.305
1.108
.772

RRF 50

.734

.917
1.115
.657

1.860
.094

1.048
1.001
.178

1.108
1.603
1.296
2.104
1.675
1.664
.648
.295
.395
.254
.520
.176
.413
.986
.477
.369
.486
.731
.831
.350
.504
.438
.598
.571

.296
1.055
.701

RRF100

.639

.789

.967

.454
1.748
.091
.907
.954
.169
.995

1.527
1.090
2.053
1.509
1.554
.563
.300
.345
.246
.526
.160
.369
.876
.461
.391
.421
.797
.845
.307
.409
.378
.662
.548

.294
1.080

• .717

RRF200,

.628

.775

.960

.413
1.706
.088
.874
.941
.160
.969

1,499
1.097
2.041
1.463
1.514
.546
.299
.335
.241
.527
.156
.368
.886
.478
.386
.410
.790
.843
.305
.403
.363
.653
.515

.291
1.070
.689

RRF300

.763

.956
1.095
.494

1.915
.088

1.058
1.054
.155

1.098
1.658
1.221
2.093
1.622
1.651
.593
.276
.362
.235
.498
.153
.377
.932
.475
.346
.452
.704
.823
.324
.436
.369
.554
.460

.279
1.026
.648

rap
.705
.882

1.093
.542

1.850
.091
.980

1.007
.170

1.057
1.578
1.194
2.096
1.608
1.605
.605
.294
.371
.247
.516
.165
.388
.943
.475
.376
.456
.753
.846
.332
.'450
.400
.615
.544

.293
1.068
.705

RSD

9.5*
10.6*
13.7
23.0
6.9
3.5

' 8.6*
6.2
8.0
6.6
4. lit
8.0
2.8*
7.7
4.2
9.0
3.6
9.4
4.2*
2.4
7.9
5.9
7.1*
1.6
5.0
9.4
5.3
3. Ojj
9.0*
10.9
10.5
7.2j)
11.3;

3.3
2.8
6.4

page 1 of 1 FORM VI VOA . - .._ _ . 1/87 Rev.

flR3Q3!95



7A
VOLATILE CONTINUING CALIBRATION CHECK

LANCASTER LABS .. - ..::. 1-- Contract: -

.ab'Code: LANCAS Case No.: :r t . SAS No.: . SDG No.:

Instrument ID: HP03046 Calibration Date: 07/13/92 Time: 1732

Lab File ID: >TLDS5" ^" " 7" ;:Initrc"alib". Date(s): 06/22/92 T" 06/22/92

Matrix:(soil/water) WATER Level:(low/med) LOW Column:(pack/cap) CAP

tfin RRF50 for SPCC(#) = 0.300 (0.250 for Bromoform) Max %D for CCC(*) = 25.0%

COMPOUND

Chloromethane j
Vinyl Chloride . ...... ...:.J
Bromom ethane
Chloroethane
Trichlorof luoromethane
Acrolein
1, l-Dichloroethene *
Methylene Chloride
Acrylonitrile
trans-1 , 2-Dichloroethene
1 , 1-Dichloroethane j
cis-1, 2-Dichloroethene
Chloroform " •
1,1, l-Trichloroethane
Carbon 'Tetrachloride.
Benzene
1,2-Dichloroethane
Trichloroethene
1,2-Dichloropropane '
Bromodi chloromethane
2-Chloroethyl Vinyl Ether
cis-l,3-Dichloropropene
Toluene , . ' .~ .-. ...... -..=. = ..,''
trahs-l,3-Dichloropropene
1,1, 2-Trichloroethane
Tetrachloroethene .
Dibromdchloroinethane
Chlorobenzene . . - • - • • - »
Ethylbenzene
m+p-Xylene
o-Xylene ------
Bromofdrm -.— --- - -.-=-=—_—•-••-. .
1,1,2, 2-Tetrachloroethane ,

1 , 2-Dichloroethane-d4
Toluene-d8
4-Bromof luorbbenzene

F̂

* .705
«.. .882
1.093
.542

1.850
.091

* ,980
1.007
.170

1.057
f 1.578
1.194

* 2.096
1.608
1.605
.605
.294
.371

f .247
.516
.165
.388

fc,— _943
.475
.376
.456
.753

f- .846
* .332

.450

.400
f .615
? .544

.293
1.068
.705

RRF 50

.534

.984
1.082
.635

1.846
.104
.975
1.192
.212

1.107
1.766
1.281
2.251
1.610
1.653
.736
.345
.442
.299
.570
.212
.463

1.033
.516
.405
.499
.810
.911
.374
.492
.459
.637
.661

.324
1.092
.717

%D

24.2|
-11.6*
1.0

-17.2
.2

-14.2
.5̂

-18.4
-24.6
-4.7
-11. 9#
-7.3
-7.4*
-.1
-3.0
-21.6
-17.3
-19.0
-21.0*
-10.5
-28.5
-19.4
-9.6'
-8.7
-7.7
-9.3
-7.6
-7.7j)
-12.8*
-9.4!
-14.7
-3.6J
-21. 4*

-10.5
-2.2
-1.7

page l_of 1 - - - - . - -- — FORM-VII VOA 1/B7 Rev.
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8A
VOLATILE INTERNAL STANDARD AREA SUMMARY

Name: LANCASTER LABS Contract:

Lab Code: LANCAS Case No.: . SAS No.: SDG No

-ab File ID (Standard): >ILDS5 Date Analyzed: 07/13/92

Instrument ID: HP03046 Time Analyzed: 17:32

latrix:(soil/water) WATER Level:(low/med) LOW Column:(pack/cap) CAP

01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
IS
19
20
21
22

12 HOUR STD

UPPER LIMIT

LOWER LIMIT

EPA SAMPLE
NO.

VBLKI57
UCCTB
13A —
4212-
14 ——
4213-
4209A
4209AMSD
4209AMS

ISl(BCM)
AREA #

31678

63356

15839

31466
32455
32736
35994
34676
35683
36462
36550
35523

RT

9.37

9.37
9.35
9.36
9.35
9.35
9.34
9.35
9.35
9.34

IS2(DFB)
AREA #

115077

230154

57539

115120
118433
119713
128962
127422
129979
135997
136406
133638

RT

10.96

10.97
10.95
10.95
10.94
10.95
10.94
10.94
10.95
10.95

IS3(CB2)
AREA #

92066

184132 •

46033

93081
95641
96727
106817
100452
105747
105674
107174
103039

RT

15.24

15.24
15.24
15.23
15722
15723
15.23
15.23
15.22
15.23

IS1 (BCM) - Bromochloromethane UPPER LIMIT = + 100%
IS2 (DFB) = 1,4-Difluorobenzene of internal standard area.
IS3 (CBZ) = Chlorobenzene-d5 LOWER LIMIT = - 50%

of internal standard area.

# Column used to flag internal standard area values with an asterisk

page 1 of 1 FORM VIII VOA 1/87 Rev-
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5B
SEMIVOLATILE ORGANIC GC/MS TUNING AND MASS .

CALIBRATION - DECAFLUOROTRIPHENYLPHOSPHINE (DFTPP) ' '

Name: LANCASTER LABS . "... ". . •=,-,./... .j.._.:.UCbntra"ct: ___V

Code: -LAN CAS Case No.-: *:^ . '* SAS No...: ____»___.SDG No.: ____.

Lab File ID: >U1450 " - - --- "DFTPP Injection Date: 06/12/92

Instrument ID: KP028_6i:= .,.:."̂ :"-_ :..J.;..._:_ -"DFT̂ P injection Time: 07:12

m/e

51
•68
69
70
127
197
198
199
275
365
441
442
443

ION ABUNDANCE CRITERIA

30.0 - 60.0% of . mass "198 ""...''"""" - - - - - - -
Less than. 2-fl% of mass 69
Mass 69 relative .abundance
Less than 2.0% of mass 69
40.0 - 60̂ -0% of.. mass -193
Less than 1.0% of, mass 198
Base Peak, 100% relative abundance
5.0 to 9. 0% of mass" 198 ..
10.0 - 30.0% o f mass 1 9 8 . . . . . . .
Greater "than 1.00% of .mass 198
Present, but less than mass 443
Greater .than 40.0% of 'mass 198
17.0 -.23.0% of .mass 442 - .

1 -Value is % mass. 69 2-Value is % me

% RELATIVE
ABUNDANCE

46.9
0.0 ( 0.0)

60.7
.2 ( .4)

41.6
0.0

100.
6.6

,21.4
2.69

10.0
64.7
12.3 ( 19.8}

iss 4'42

1

1

2

IS TUNE.-APPLIES TO THE FOLLOWING SAMPLES; "MS, MSD, BLANKS, AND STANDARDS:

01
02
03
04
05
06
07
08
09
10
11
12
1.3
14
15
16
17
18
19
.20
21
22

EPA " "
SAMPLE NO.

SSTD160":'
SSTD50
SSTD120 ", -
SSTD20 V
SSTD80
CL-6SHE"" '
1CL7SR. _ _
SBLKWB162.6"
162WBLCS-
162WBUS
162WBMS
162WBMSD
EQUPD

LAB
SAMPLE .ID

APP157"2
APP1572
APP1572
APP1572
APP1572 . "
1825576RE
1826076
16.2WAB
162WBLCS .. *:
1&2WBUS • - -
1.62WBMS
16-2WBMSD .
1825530

LAB
FILE 'ID

>U1451
>U1452
>U1453
>U1454
>U1455,
>F1450
>F1451 ....
>F1452
>F1453
>F1454
>F1455 .... .
>F1456. ---
>F1457

DATE
ANALYZED

06/12/92
06/12/S2
06/12/92
,06/12/92
06/12/92
06/12/92
06/12/-92
06/12/92 •
06/12/92
06/12/92
06/12/92
06/12/92
06/12/92

TIME
ANALYZED

07": 33 .
03:27
09:56
10:45
11:34
12:5S
13:47
14:35 -
15:-24
16:13 .
17:02
17:51
18:40

1 of 11. - - L - - ^ ... .... ..—„.-- --. - - --- —----- ------ - --
FORM V"SV. V87 Rev.

flR303!98



2C '
WATER SEMIVOLATILE SURROGATE RECOVERY

ab Name: LANCASTER LABS Contract:

Code: LANCAS Case No.: . SAS Ho.: . SDG No

01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

EPA
SAMPLE NO.

SBLKWE1706
170WELCS
D4LF2
D4LF2MS
D4LF2MSD
D2LF1
31685
D5LF3
619S5
D7PH1
81285
D9N51

. D10FB

SI
(NBZ)f

68
74
65
75
74
62
65
57
65
68
63
66
65

S2
(FBP)*

65
69
62
74
72
61
65
57
63
66
62
68
65

S3
(TPH) |

72
76
68
78
76
70
81
65
78

' 78
72
82
74

S4
(PHL) f

30
31
28
30
31
28
28
22
28
31
28
27
28

S5
(2FP)|

44
45
41
43
44
42
41
32
42
45
40
39
41

S6
(TBP) #

71
73
70
72
76
72
68
48-
64
75
68
69
67

OTHER TOT
OUT

0
0
0
0
0
0
0
0
0
0
0
0
0

QC LIMITS
SI (NBZ) « Nitrobenzene-d5 (35-114)
S2 (FBP) = 2-Fluorobiphenyl (43-116)
S3 (TPH) - Terphenyl-dl4 (33-141)
S4 (PHL) « Phenol-d6 (10-94)
S5 (2FP) = 2-Fluorophenol . .(21-100)
S6 (TBP) « 2,4,6-Trlbromophenol. (10-123)

f Column to be used to flag recovery values
* Values outside of contract required QC limits
D Surrogates diluted out

1 of 1
FORM II SV-1 ----- 1/87 Rev

flR303!99



IB . EPA SAMPLE NO
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Name: 'LANCASTER LABS -- - - Contract:
SBLKLA1709

ode: LANCAS Case, No.: :̂ rr-- - SAS ~:No-; : . SDG No.:

Matrix:, (soil/water) SOIL' ;~~~~,---- . - "—-'."" . ""'Lab Sample ID: SBLKLA170

Sample wt/vol: " 30 (g/mL) G " ."" ' "~Lab File" ID: >I6950

Level:. (low/med) " LOW""""" * ' . ' . DeTte- Received:

% Moisture: not.-dec, - . - . .dec...: ._. .-....̂ -..-._.. ,:Dat.ê  Extracted: 06/18/92

Extraction: (SepF/Cont/Sonc) SONG Date:i Analyzed: 06/22/92

GPC Cleanup: (Y/N) Y pH:~" '""•'" ."" "Dilution'.Factor: . 1.0

CONCENTPATION UNITS:
CAS NO. , COMPOUND (ug/L or ug/Kg) UG/KG Q

62-75-9 —————— N-Nitrosodimethylamine_
109-06-8——————-2-Picoline
108-95-2—————— Phenol , . _____.. -
62-53-3—————^—-Aniline . . •__________
111-44-4—————- bis.(2-Chloroethyl) ether_
95-57-8—————— 2-Chlorophenol
541-73-1-————-'1,3-Dichlorobenzene
106-46-7—r——— 1,4-Dichlorobenzene____: .
95-50-1--—----"'1, 2-Dichlorobenzene_______
108-60-1————--bis(2-Chloro±sopropyl)ether
621-64-7—-•—--- "N-Nitroso-di-n-prQpylaTnine_
67-72-1-—————— Hexachloroethane . - - - .:
98-95-3---——"— Hi"trobenzene_____-. ---. -. .: .. .-
78-59-1——--—^-----Isophorone
88-75-5— —— r--- 2-Nitrophenol ____________
105-67-9 —————— -2,4-Dimethylphenol _____ __
111-9.1-1—— --^^--:-bis(2-Chloroethoxy) methane
120-83-2--- ———— -2->4-Dichlorophenol
120-82-1 ————— -1 , 2 , 4-Trichlor-6benzene
91-20-3 ————— — Naphthalene..
87-68-3 ————— : — Hexachlorobutadiene
59-50-7 ————— —-- 4-Chloro-3 -methyl phenol
77-47-4 — ••---- -•̂
88-06-2—— —— -
91-58-7 —————— - — 2— Chloronaphthal-ene
131-11-3 ——— - — -Dimethylphthalate :.
208-96-8 —————— Acenaphthylene_
606-20-2---——— 2,6-Dihitrotoluene
99-09-2——:——•——3-Nitroaniline
83-r32-9——-,-:~---rAcenaphthene
51—28-5-----;^——..T-2,4 -Dinitrophenol_

330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
'33.0
830

U
U
u
uu
u
u
u
u
u
uu
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

FORM I SV-1." .. - .,...:. . - . - 1/87 Rev

flR303200



1C - ". EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET - - -

Name: LANCASTER LABS Contract.
SBLKLA1709

r-ab Code: LANCAS Case Ho.: . SAS No.: ,_. ..SDG No.:.

Hatrix: (soil/water) SOIL Lab Sample ID:' SBLKLA170

Sample wt/vol: 30 (g/mL) G Lab File ID: >I6950

Level: (low/med) LOW Date Received:

6 Moisture: not dec. ____.__ dec. ____. Date Extracted: ..06/18/92

Extraction: (SepF/Cont/Sonc) SONC Date Analyzed: 06/22/92

PC Cleanup: (Y/N) Y pH: ____. Dilution Factory 1.0

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG ' Q

100-02-7————— 4-Nitrophenol___
121-14-2—————— 2,4-Dinitrotoluene
84-66-2—————— Diethylphthalate
7005-72-3———— 4.-Chlorophenyl -phenylether
86-73-7——————— Fluorene _______'
100-01-6——•-——— 4-Nitroaniline
534-52-1—————— 4,6-Dinitro-2-methylphenol
86-30-6——————— N-Nitrosodiphenylamine (1)"
122-66-7—————— 1,2-Diphenylhydrazine____~
101-55-3—————— 4-Bromophenyl-phenylether_
118-74-1————_— Hexachlorobenzene________
87-86-5—————— Pentachlorophenol_______
85-01-8—————— Phenanthrene___________
120-12-7—————— Anthracene
84-74-2——————— Dl-n-butylphthalate
206-44-0————— Flupranthene______~_
92-87-5———•——"- Benzidine_________
129-00-0—————— -Pyrene
85-68-7——————— Butylbenzylphthalate
91-94-1—————— 3,3'-Dichlorobenzidine_
56-55-3——————— Benso(a) anthracene
218-01-9———-— Chrysene
117-81-7————— bis(2-Ethylhexyl)phthalate
117-84-0—————— Di-n-octylphthalate___. ..-..;
205-99-2—————•"- Benzo(b) fluoranthene_____
207-08-9—————— Benzo(k) fluoranthene_____
50-32-8——————— Benzp(a j pyrene___________
193-39-5—————~ indeno (1,2, 3-cd) pyrene___
53-70-3——————— Dibenz(a,h) anthracene____
191-24-2—————— Benzo(g,h, i)perylene_____

830
330
330
330
330
330
830
330
330
330
330
1700
330
330
330
330
3300
330
330
670
330
330
330
330
330
330
330
330
330
330

U
Uu
u
u
u
u
u
u
u
u
u
uu
u
uu
u
u
uu
u
u
u
u
u
u
u
u
u

(1)- Cannot be separated from Diphenylamine

FORM r SV-2 - • 1/87 Rev.
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4B • EPA SAMPLE. NO,
SEMIVOLATILE METHOD BLANK SUMMARY

Lab Name: LANCASTER LABS ——- --Contract:

Code: LANCAS Case No.: ____. SAS No. : ..___ ...._. SDG No.:

Lab File ID: ' '"- "- '"~ " - - "~Lab~Sample ID:

Instrument ID: —- - '""̂ "- "^ ~ "• Date'.Extracted:

Matrix: (soil/water) Date Analyzed:

Level:(low/med)

01
02
03
04
05

ed)

ETHOD BLANK'2

EPA
SAMPLE NO.

iPPLIER-TO THE I

LAB
SAMPLE ID

Time Anal}

ALLOWING SAMPLI

LAB
FILE ID

ẑed:

]S, MS AND

DATE
ANALYZED

COMMENTS:

page 1 of. 1 . . . " . ..... ...,r ...._...,.,.._..._........... .._ ,._.,.___. . ..
FORM IV SV 3/go

AR303202



SOIL SEKIVCLAIILE MATRIX SPIKE/MATRIX SPUE DUPLICATE SAMPLE RECOVERY

Lsb ks-Tx:: LANCASTER LASS Lab Code: LANCAS - . Instrument: HP03301 -

S-2^5 PETHCC 8270 ' "SPIKE LEVEL: 100 UG/HL .. ...... .. AHi.USE.D: ...30.0

Siur;= SPUE LEVEL-: 3745.1JG/KG X MOISTURE.. 11. DILUTION: 1

US SAMPLE: 0101- 1336265 HS SAMPLE: 0101-HS ' 1836265 . MSO SAMPLE: C101-HSO 1835265

CO'S-OXO HAHE . .US CONC HS CONC HSO CO»iC KS REC KSO REC RrO RAHGE IK SPEC
UG/KG UGAG UG/KG X X X LOWER-UPPER

K-Kitrcsodinethylaralne (Too3166.89 3166.50 84 Si -~OT""~ 29.3-100.5YES
Phe-%cl .._ . , . ... __0.00 3294.27 3340.31 63 8? -1.39 5.0-112.0 YES
fcislZ-CMoroethyOether 0.00 3095.69 3175.74 83 S3 -2.55 12.0-158.0 YES
2-Cr'.arophenol 0.00 3356.81 3*52.60 90 92 -2.81 23.0-134.0 YES
1,3-Dichlorobenzene 0.00 3125.88 3255.69 83 87 -4.07 1.0-172.0 YES
V-Oichloroberizene -" 0.00 3127.83 3215.93 . &4 86 -2.73 20.0-124.0 YES..
1,2-:iehlorebenzene 0.00 29S3.46 3103.79 79 83 -4.63 32.0-129.0 YES
bisC2-ChlcroTsopropyl)ether 0.00 3380.23 3̂ 76.61 90 93 -2.51 36.0-166.0 YES
K-VUrcso-di-n-prcpyUnine 0.00 3457.82 3466.80 52 92 -.26 1.0-230.0 YES
Kex8:Moroethane • 0.00 3069.69 '3143.37 82 . 84 -2.37 40.0-113.0 YES
KUrcb*r.zene . 0.00 ....3126.50 3249.55 . 83 £7 .-3.86 35.0-180.0 . YES
Iscpr.orone 0...00 3437.80 3431.53 92 92 .18 21.0-196.0 YES
2-Hitrcphenol '0.00 3892.37 3759.65 104 100 3.47 29.0-162.0 YES
2,4-Diswthylphenol 0.00 .'3456.81 3U7.74 92 52 .26 32.0-119.0 'YES
tisC2-Chloro«thoxy)Mthane 0.00 2607.48 261S.57 70 " 70 : -.42 33.0-184.0 YES
2,4-5fchlorophenel 0.00 3343.56 3272.19 89 87 2.16 39.0-135,0 YES
1,2,4-Trichloroberaene 0.00 3062.25 3144.25 82 - £4 -2.64 44.0-142.0 YES
Kap^halene .... .0.00 3311.86 3370.46 88 90 -1.75 21.0-133.0 YES
hex£chlorobutadiene 0.00 3281.52 3226.15 58 86 1.70 24.0-116.0 YES
4-CMorc-3-roethylphenot 0.00 3384.94 3436.92 90 92 -1.52 22.0-147.0 YES
KexschlorocyclopentadUne 0.00 1197.71 896.97 32 24 28.71 1.0-100.0 YES
2,4,6-Trichtorophenol ' 0.00 3688.74 3493.14 98 93 5.45 37.0-144.0 YES
2-CMaronaphthalene 0.00 3398.26 3331.89 91 69 '1.97 60.0-118.0 YES
Cirie:hylphthalate 0.00 3521.36 3493.16 94 93 - .80 1.0-112.0 YES
Acer.£^thylene 0.00 3379.58 3349.67 90 89 • .89 33.0-145.0 YES
2,6-Oinitrotoluene 0.00 3466.49 345"4.84 92 . 92 ,34 50.0-158.0 YES
Acensphthene -- -• --• 0.00 354S".24 " 356.9.36 "95 ' "-95- -.59 47.0-145.0 YES -
2,4-Dinitrophenot 0.00 2364.86 1513.32 63 40 43.91 1.0-191.0 YES
4-Kitrephenol 0.00 3517.55 3173.26 94 85 .10.29 1.0-132.0 YES
2,4-Dinitrotoluene '. .0.00 3680.27 3608.50 . .98 96 1.97 .39.0-139.0 YES
Diethylphthalate . ..0.00. S249...98 2931.05 87 78. 10.32 1:0-114.0 YES
4-Chlorophenyl-phenylether 0.00 2765.33 2891.71 74 77 ' -4.36 25JO-158.0 YES
Fluorene ._ . -. • 0,00 3277.18 3309.95 .. 88,. - . S3... . -.99 59.0-121.0 YES
4,6-DinItro-2-methy[phenol 0.00 -2551.43. 1828,74 68 49 33.00 1.0-181.0 YES
N-Ki:rosodiphenylamine 0.00 3511.64 3234.57 94 86 8.21 37.8-147.0 YES
1.2-Diphenythydrazine 0.00 3249.70 3322.12 87 89 -2.20 25.7-124.9 YES
4-5rOTOphenyl-phenylether 0.00 "3493.55 3514.09 93 94 -.59 53.0-127.0 YES
Kexachlorobenzene . 0..00. . 3326.39 3369.4? 89. .. 90 -1.29 1.0-152.0 YES
Fentachtorophenol . .0.00 ..2743.89 22.62,5_1____.. . ..73 _._.60 1.9..23 1ft.0-176.0 YES

AR303203



SOIL SEMIVOLATILE MATRIX SPIKE/MATRIX SPUE DUPLICATE SAMPLE RECOVERY

Lab Name: LANCASTER LABS Lab Code: LAHCAS Instrument: HP03301

SUS46 METHCO 8270 SPUE LEVEL: TOO UG/HL AKT USED: 30.0

SAMPLE SPUE LEVEL: 3745.UG/KG X HOISTURE 11. DILUTION: 1

US SAMPLE: 0101- 1336265 HS SAMPLE: 010I-MS 1836265 HSD SAMPLE: 010I-HSD 1836265

COMPOUND NAME

Phenanthrene
Anthracene
Di-n-butylphthalate
Fluoranthene
Senzleltne
Pyrene
Sutylbenzylphthalate
3,3'-Dichtorobenztd!ne
1 enj o(a ) anthracene
Chrysene
bis(2-EthylhexyOphthalate
Of "n-octylphthatate
EtniothOf luorinthcne
Senso(V) fluoranthene
BcnzoCaJpyrene
Inden3<1,2,3-cd)pyrene
D(btnz(a,h)anthracene
Senroig.h, Uperytene

COMMENTS:

US COHC
UG/KG

0.00
o.oo
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

117.90
0.00
0.00
0.00
0.00
0.00
0.00
0.00

KS COHC
UG/KG

3524.57
3079.03
3218.05
3280.20
8981 .62
3924.64
3370.03
2083.09
3660.35
3649.47
3355.54
3305.73
3162.80
3652- S4
3723.19
4215-66
4015.16
3750.23

HSD CONC
UG/KG

3770.24
3079.03
3298.88
3369.92
12650.0 '
4074.19
3416.35
2435.33
3836,40
3633.50
3598.74
3494.29
3365.10
3671.10
3871.58
4304.08
4120.64
4019.39

KS REC
X

94
82
86
S3
48
105
90
56
98
97
86
88
84
98
99
112
107
100

HSD REC
X

101
82
88
90
68
109
91
65
102
97
93
93
90
98
103
115
110
107

RPD
X

-6.74
-.00
-2.48
-2.70
-33.92
-3.74
-1.37
-15.59
-4.70
.44

-7.24
-5.55
-6.20
-.50
-3.91
-2.03
-2.59
-6.93

RANGE
LOUER- UPPER

54.0-120.0
27.0-133.0
1.0-118.0
26.0-137.0
1.0-101.8
52.0-115.0
1.0-152.0
1.6-262.0
33.0-143.0
17.0-168.0
8.0-158.0
4.0-146.0
24.0-159.0
11. 0-163.0
17.0-163.0
1.0-171.0
1.0-227.0
1.0-219.0

IN SPEC

YES
YES
YES
YES .
YES
YES
YES
YES
YES
YES

. YES
YES
YES
YES
YES
YES
YES
YES

fiR303201*



SOIL SEKIVOLATILE QUALITY CONTROL REFERENCE SAMPLE RECOVERY

: LANCASTER LABS .... .._.LAB CODE: LANCAS. INSTRUMENT: HP03301

8270 . SPUE LEVEL: 100 UG/L

LCS SAMPLE NO: 1S4LALCS '184LALCS -.— ..- - . ..-_,- -.-_—. , ——

COMPOUND NAME " ":" 'OCRTF COMC_ _'OCREF REC .RANGE ;_ _ .._ IN. SPEC
UG/L X LOUER-UPPER

K-Nitrosodiroethylamine 81.74 82 29.3- 100.5 YES
Phenol ' ,85.47 85 5.0- 112.0 YES
bis(2-CMoroethyl)ether 51.11 81 12.0- 158.0 YES
2-Chlorophenol 87.16 87 23.-0- 134.0 YES
1,3-Dichlorobenzene • 81.82 82 1.0- 172.0 YES
1,4-DicMorobenzene .80.99 81 -20.0-124.0 . YES
1,2-Dichlorobenzene 79.40 79 32.0- 129.0 YES
bist2-Chloroisopropyl)ether 88.50 83 36.0- 166.0 YES
N-NItroso-di-n-prbpylam'ine 88.15 88 .- 1.0- 230.0 YES
Hexachloroethane 81.81 82 40.0- 113.0 YES
Nitrobenzene 84.48 84 35-0- 180.0 YES
Isophorone 90.20 90 21.0- 196.0 YES
2-Nitropfcenol 100.43 100 29.0- 182.0 YES
2,4-Dimethylphenol 83.05 83 32.0- 119.0 YES
bis(2-Chloroethojcy)methane . 68.32 68 33.0- 184.0 .YES
2,4-DichLorophenol 83.75 84 39.0- 135.0 YES
1,2,4-Trichlorobenzene 81.01 81 44.0- 142.0 YES
Naphthalene 85.70 86 21.0- 133.0 YES
He^athlorobutadiene . 85.97 86 24.0- 116.0 . - YES

-o-3-roethylphenol 86..04. .86. - 22..0- 147.0 YES
orocyclopentadiene 88.71 89 1.0-100.0 YES

2,476-Trichlorophenol 89.39 89 37.0- 144.0 YES
2-Chloronaphthalene 84.52 84 6.0,0- 118.0 YES
Dimethylphthalate . -87.31 87 1.0- 112.0 YES
Acenaphthylene 84.89 85 33.0- 145.0 YES
2,6*pinitrotoluene '87.03 " 87 " " 50.0- 158.0 YES
Acenapfithene 90.36 . 90— 47.0- 145.0 YES
2,4-Dinitrophenol 94.31 94 1.0- 191.0 YES
4-Nitrophenol 86.96 87 1.0- 132.0 YES
2,4-Dinitrotoluene 91.51 92 39.0- 139.0 YES
Diethylphthalste . 80.65 . ....- 81 • 1.0- 114.0 YES .
4-Chlorophenyl-phenylether 70.89 71 25.0- 158.0 YES
Fluorene 81.22 81 59.0- 121.0 YES
4,6-Dinitro-2-methylphenol . .99.75 100.. " .UO.- 181.0 YES
N-Nitrosodiphenylamine 88."05. ,88 * 37.8- 147.0 YES
1,2-Dfphenylhydraztne 86.08 86 25.7- 124.9 YES -
4-Bromophenyl-phenylether 89-22 89 53.0- 127.0 YES
Hexachlorobenzene. 85.99 ""86 1.0- 152.0 YES
Penrachlorophenol . 80.55 . ...80_... ........14.0- 176.0 YES



SOIL SEH1VOLATILE QUALITY CONTROL REFERENCE SAMPLE RECOVERY

LAS KAHE: LANCASTER LABS LAS CODE: LANCAS ' INSTRUMENT: HP03301

SUK6 METHOD 8270 SPUE LEVEL: 100 UG/L

LCS SAMPLE NO: 184LALCS 184LALCS

COHPOJNO HAKE OCREf COHC OCREF REC RANGE IN SPEC
UG/L X LOVER-UPPER

Phenanthrene 83.20 88 54.0- 120.0 YES
Amhrtcene 81.71 82 27.0- 133.0 YES
Di-n-butylphthatate S6.08 86 1.0* 118.0 YES
Floorinthene 86.63 87 26.0- 137.0 YES
B«nzid5ne 258.59 52 1.0- 101.8 YES
Pyrervt 96.38 96 52.0- 115.0 YES
lutylbenzylphthilate 85.74 86 1.0- 152.0 YES
3,3'-Dichlorobenz!dine 62.09 42 . 1.0- 262.0 YES
BenzcU)anthracene 88.85 89 33.0- 143.0 YES
Chrysene 90.05 90 17.0- 168.0 YES
bisU-EthylhexyOph thai ate 87.65 88 8.0- 158.0 YES
Dl-n-octylphthalate 83.64 84 4.0- 146.0 YES
Senio(b)fluoranthene 72.13 72 24.0- 159.0 YES
Benro(k)fluoranth*ne 97.12 97 11.0- 163.0 YES
lenzo<a)pyr«ne 92.44 92 17.0- 163.0 YES
lnd«noO,2,3-cd>pyrene 115,16 115 1.Q- 171.0 YES
Dibenz(a,h)anthracene 104.34 104 1.0- 227.0 YES
Ieni3ts.h(!)perylene lQi.26 104 1.0- 219.0 YES

flR303206



8B
SEMIVOLATILE INTERNAL STANDARD AREA SUMMARY

Name: LANCASTER LABS - _..-,._.. -Contract:

ode: 1AHCAS Case No.: ___. SAS. No...:.. _ .._..._._.... SDG No.:

Lab File ID. (Standard) : >U1702 ....._ ...... ...-..-.-..-.-... Date Analyzed: 06/19/92 '

Instrument ID: HP02861 """' ' ' " ' Time"Analyzed: 07:03 '

01
02
03
04
05
06

9
10
11
12
13
14
15
16
17
IB
19
20
21
22

12. -HOUR STD

UPPER LIMIT

LOWER LIMIT

EPA SAMPLE "
NO.

45586
45588
45589
35590
45591
45592
SBLKWE1706
170WELCS .
D4LF2
D4LF2MS -
D4LF2MSD
D2LF1

ISl(DCB)
AREA f

23030

46060

11515

24672
24154
25470
24262
23391
24525
236.06
24132
24509
25182
24377
23925 -

RT

8.57

8.56
8.56
8.56
8.55
8.56
8.56
8.56
8.56
8.56
8.57
8.57
S.57

IS2(NPT)
AREA . 3

98150

196300

49075

99296
96319
102266
96444
93705
96816
94750
96206
97080
102457
98374
94391

RT -

12.27

12.25
12.26
12.26
12.25
12.25
12.25
12.25
12.28
12.26
12.28
12.28
12.26

IS3(ANT)
AREA 2

57525

115050

28763

59784
57794
60535
57609
56056
57205
57234
57908
58661
59352
57651
57152

RT

17.70

17.69
17.69
17.68
17.69
17.69
17.68
17.69
1.7.70
17.70
17.70
17.72
17.69

IS1 (DCB.) - .l/4-Dichlorobenzene-d4 UPPER LIMIT = + 100%
IS2 '(NPT) = Naphthalene-d8 .. " . ..of internal standard area.

, IS3 (ANT) = Acenaphthene-dlO' . "LOWER-LIMIT = - 50%
of Internal standard area.

# Column used. to:~.fl_ag internal standard area ".values ..with an asterisk

page 1 of l';" ' '...." "•_': - rl;.."l;."r""V."lir_"~JII".̂ =""*~̂ =̂ -"~-".'~~ t.X̂  ~ .. - --- --. ."^LiJ".:. " . - . \ '-

FORM VIIX-'SV-l. . . 1/87 Rev
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8C
SSMIVOLATILE INTERNAL STANDARD AREA SUMMARY

Lab Name: LANCASTER LABS Contract.: ._____.

Lab Code: LANCAS Case No.: ____. SAS No.: . _... SDG _Np.:_

Lab File ID (Standard): >U1702 Date Analyzed: 06/19/92

Instrument ID: KP02861 Time Analyzed: 07:03

01
02
03
04'
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22

12 HOUR STD

UPPER LIMIT

LOWER LIMIT

EPA SAMPLE
NO.

455S6
45588
45589
45590
45591
45592
SBLKWE1706
170WELCS
D4LF2
D4LF2MS
D4LF2MSD
D2LF1

IS4(PHN)
AREA |

94913

189826

47457

93228
85844
93S86
90580
88441
87212
90741
94491
94980
93986
94170
93204

RT

22.26

22.24
22.24
22.24
22.23
22,24
22.23
22.24
22.26
22.24
22.27
22.27
22.24

IS5(CRY)
AREA S

45470

90940

22735

35881
39309
38502
34712
33784
34405
39826
45373
39878
42812
46417
40849

RT

30.54

-====-

30.55
30.54
30.54
30.53
30.53
30.54
30.55
30.55
30.55
30.56
30.57
30.55

IS6(PRY)
AREA £

22917

45834

11459

21301
28105
22340
21036
20133
19093
25317
27570
23810
24431
26865
26079

RT .

34.71

==s===

34.72
34.71
34.72
34.71
34.71
34.71
34.71
34.71
34.71
34.72
34.73
34.72

IS4 (PHN) ^ Phenanthrene-dlO . UPPER LIMIT = -f- 100%
IS5 (CRY) = Chrysene-dl2 of internal standard area.
IS6 (PRY) m Perylene-dl2 LOWER LIMIT = -- 50%-

of internal standard area.'

I Column used to flag internal standard area values with an asterisk

page 1 of 1
FORM VIII SV-2 V87 Rev
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Initial Calibration Data
HSL Compounds

Case Ho: ' Instrunent ID: HP033Q1
__„„___„_„_ „_.̂ .„.„_,_ ...__ __ . ._ .___-_! - -**£ J~.-

Contractor: LANCASTER LABS Calibration Date: 07/04/92

ract Ho:

Minimum RF for SPCC is 0.05 Maxinun X RSD for CCC is 30.OK "

Laboratory ID: >U7203 . >U7205 >U7204 >U7202 >W7201
RF RF RF . RF RF __ _

Compound" ..." .20-00' 50.00 80.00 120.00. ..160.00 RRT RF X RSD CCC SPCC

K-Nitrosodimethylsmine ",79215" .82554 .85326 .86241 .80014 .413 .-82670 3..76S
2-Picoline 1.35951 1.42977" 1.51909 1.499JS 1,41079 .571 1.44370 4.535
Phenol 1.825041.717831.672631.647751.57239 .9131.63714 5.535 *. /> ̂
Aniline 2.23733 2:20556 2.23321 2.20993 2.08297 .921 2.~193~82 2.895 ' '
bis(2-Chloroethyl>ether 1.563291.437521.43071 1.439451.37231 ..9371.44865 4.820 ' ~
2-CMorophenol ,. 1.46264 1.38853 1,37290 1,36104 1.29364 .945 1.37576 4.404
1,3-Dichlorobenzene 1.63905 T.45558 1.36515 1.36480 1.30204 .936 1.42532 9.220
1,4-Dichlorobenzene . • 1..679S8. 1.4669_3 1.35451 1.36371 1.26973 1.004 1.42696 11.054 *
1,2-Dichlorobenzene 1.68317 1.52105 1.43128 1.39256 1.34090 1.041 1.47379 9.112
bis(2-Chlcroisopropyl)ether '4,50053 4.68677 4.67513 4.58089 4.44439 1.068 4.57754 2.320
N-Xitroso-di-n-propylaroine 1.489891.513781.49465 1.470221.45112 1.1041.48393 1.618
Hexachtoroethane . . .89850 . .84677 ,80621 .80198 .78519 1.126 .82773 5.506
2-FluorophenoL . ..1.24298 1.24730 1.21432 1.19973 1.11904 .697 1.20467 4.300
Phenol-d6 . 1.85609 1.81422 1.79029 1.79168 1.66119 .909 "1.78269 4.092
Nitrobenzene , .21186 .19914 ,19299 .18814 .17833 .864 .19409 6.44?
Esophorone . . .... ' .99067 .94687 .95230 .93721 .91919 .911 .94925- 2.777
2-Kitrophenol .22090 .23546 ,23247 .22523_ .21163 .925 .22514 4.218 -
2^4-Dimethylphenol .41340 .40459 ",39781 .39794" .37792 " .~9~32 .39333~" 3.2S2 ~

-Chloroe:hoxy)methane .65025 .59659 ,57803. .55937 .54178 .953 .53521 7.131
ichlorophenol .34382 .33154 .31809 .307B1 .29925 .972 .32010 5.596 *

,4-Trichlorobenzene .38930 .35400 .32515 .31724 .2966S .989 .33643. 10.694
Naphthalene . - 1.12051 .96904 .87731 .87343 .81424 1..005 .93190 12.769 ' '
Hexachtorobutadiene .20654 .19705" ".'19069 .17496 .16543 1.028 .13693 8.E?3 "
4-Chloro-3-methylphenol -30730 .29278 .26243 .27501 .27113 1.110 .28573 5.114 «
Nitrob«nzene-d5 ' ' .51351 .51910 " .5"l234 ";49674 .47143 .860 .50262" ~ 3.~S42~
Hexachtorocyclopentadiene .20422" .32896 .32458 .30685 .30622 .866 .29417 17.443
2,4,6-Trichlorophenol .42036 .43846 ".41784 .39389 .39789 .885 .41369 4.386 *
2-Chloronaphthalene 1.26263 1.17370 1.05965 1.02438 ' .94311 .917 1.09270. 11.539
Dimethytphthalate ' , 1.60010 1.56057 1.49083 1.42663 1.27337 7960 1.47030 8;744
Acenaphthylene 2.12120 1.94575 1.78450 1.73436 1.59293 .979 1.83575 .11.079

RF - Response Factor (Subscript is amount in MG/L)

RRT - Average Relative Retention Time (RT Std/RT Istd)

RF •- Average Response Factor

^KSD - Percent Relative Standard Deviation .

CCC - 'Calibration Checfe. Compounds (*) SP'CC "-^System Performance Check .Compounds" (*'*}

Form VI Page 1 of 3

2,4-D

•
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Initial Calibration Data
HSL Compounds

Cas« Ho: Instruwnt ID: HP03301

Contractor: LANCASTER LASS Calibration Date: 07/04/92

Contract No:

Minimum RF for SPCC Is 0.05 Haxinja X RSO for CCC is 30.0%

Laboratory ID; >W7203 >U7205 >U7204 >u7202 >U7201
SF RF fiF IS RF __ _

Compound 20.00 50.00 80.00 120.00 160.00 RRT RF X RSO CCC SPCC

3-HitroaniUne ,37385" .48117 .46716 ".UWS .42032 .995 .43669 9.662
Acenaphthene 1.32222 1.17549 1,06646 1,01333 .93373 1.006 1.10464 13.462' *
2,4-Dlnitrophenol .15394 .22404 .23737 .22661 .21763 1.010 .21292 14.562 ** (Conc=40. 0,50. 0,80. 0,120.
i-Hitropfcenol .13029 ."19084 .19667 .17724 ,15701 1.018 .17041 15.918 *• (Conc=4Q. 0,50. 0,80.0, 120.
2,6-Dinitrotoluene .38226 .40717 .39060 .3795* .36003 .96~9 .38392 4.470
2,4-Dinitrotoluene .54041 .56621 .44378 ,t$OC? .41782 1.030 .49766 11.631
DUthylphthalate 1.97196 1.84260 t .62296 V5«36i 1.42316 1.067 1.69026 12.838
4-chlorophenyl-phenylether .62442 .48771 .tCJd .3*S47 .35449 1.033 .45236 23.727
Huorene 1.32669 1.0276S .8$6W ,85?Ji .78605 1.084 .97934 21.753
4-Hitroanflin« .32227 .45515 ."278 .tC261 .35447 1.087 .39550 14.355 . ...
2-Fluorobfphenyl 1.33740 1.20670 1.06727 1.0H07 .96266 .898 1.12162 13.350
2,4,6-THbromophenol .27263 .31503 .30449 .2**1 .25466 1.119 ,28555 8.526
4,6-OinItro-2-inethytphenol .15465 .16844 .16739 .16289 .16180 .891 .16304 3.359 (Concs40. 0,50. 0,80.0, 120.
ij-Kitrosodiphenylaaiine .54129 .50230 .47344 .44622 .44457 .899 .48156 S.436 *
l,2-Diphenylhydr*zine 1.39854 1.33712 1.24190 1.17339 1.16263 .904 1.26267 S.150
4.|rocwp>ienyl-phenylether .21620 .19999 .18356 .16661 .17047 .944 .18777 10.789
H«achlorot*nsene .321S1 .29905 .26712 .25565 .26090 .9.52 .28210 9.635 . _
?tnt«hlorophtool .14111 .17763 .172S3 .16216 .16479 .975 .16372 8.597 * (Conc=40. 0,50. 0,80. 0,120.
shenanthrene 1.17905 1.026S2 .918C1 .SŜ S) .8S627 1.003 .97893 12.876
Anthracene 1.1879S 1.06212 .93990 .90C&i .87522 1.010 .99321 13.126
:i-n-butylphthalate 2.097S3 1.84120 1.6105? 1.57147 1.4S2SS 1.071 1.72073 14.455
Huoranthene 1.25600 1.13706 1.023&4 .96£25 .93051 1-151 1.06313 12.514 *
7erphenyl-dl4 1.25554 1.08434 .99525 .92541 .93559 .901 1.03941 13.133
Senzidlne .55445 .65906 .62i5i .51271 .53230 .579 .57661 10.842 <Conc=100. 0,200. 0,300. 0,4
*yrene 2.Q16SS 1.73171 1.66909 1.566il 1.55634 .838 1.70809 10.973
Sutylbftniylphthalit* 1,39885 1.22386 1.18583 1.11673 1.11323 .946 1.20770 9.663
5,3'-OichlDrobenzidtne .37029 .49554 .48936 .40532 .43119 .995 .43834 12.311
SensoCaJanthracene 1.12577 1.0S713 1.0554$ .97467 .95318 .999 1.03924 7.074
5!s<2-£thylhexyUphthal*ie 1.99554 1.55638 1.37333 1.31946 1.23819 .998 1.49658 20.208

1.20220 1.14718 1.10979 1.02970 1.03118 1.003 1.10401 6.773

*J - Response Factor (Subscript is amount in KG/L)

3RT - Average Relative Retention Time CRT Std/RT Istd)

SF • Average Response Factor

%RSO • Percent Relative Standard Deviation

CCC - Calibration Check Corpounds £*) SPCC - System Performance Check Compounds C")

Form vi page 2 of 3 '
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Initial Calibration Data
HSL Compounds

Case No: Instrument.ID: HP03301

Contractor: LANCASTER LASS .. Calibration Date: 07/04/92

ract No: --- — ------• — - -— - ------———-----

Minimum RF for SPCC is Q'.GS ---"Haxiiion "i !RSO for CCC is "30, OS

Laboratory ID: >U7203 >U7205 >UT20i. >u7?02 '' >u?2W
RF RF SF Sf RF . __ _...._

Compound . 20.00 50.00 80.00 12C.KL 160.00 RRT Rf X RSD CCC SPCC

Di-n-octylphthalate " " 4.34758 3.67292 3.3&6« 3.S4S07 3.4024.3 ,901 3.67100 10.73d *
Benzo(b)fluoranthene 1,22924 1.25774 1.25927 f.35 750" 1.25857 .949 1.27246 3.567
Benzo(k)fluoranthene ' 1.28394 1.21770 1.lfcO?0 i.216^5 1.14036 . .953 1.20393 4.675
BenioCaJpyrene 1.05205 1.10999 1. ntu 1.5640? 1.09115 .993.1.10674 3.678 *
Indeno(1,2,3-cd]pyrene .76536 .75464 .7753?. -«T?C5 .._78"521. .U19Q _^.. 78033 3.044
Dibenz(a,h)snthracene _ .." ̂69699 .74496 ,75?r? .TEJ'-e ,74132 1.196 .74523 4.238
Benzo(g,h,i)perylene . . ....73372 .82966 . ...iU-TJ .65iCi .33911 V.251 ~_ .B23S3 3.1S3

RF - Response Factor (Subscript is amount in KG/L)

RRT - Average "Relative Retention Time (RT Std/RT Istd)

RF - Average Response factor ...... ~L~._.._""_ ". -- . . .:.. . ... . . __.._. .

SRSO - Percent Relative Standard Deviation

CCC . - Calibration Check Corpourds "(*) " ""SPCC '•!" ̂System PerVcmance Check Compounds

Form VI Page 3 of 3 . " ."".". "~"" - ~- .- \ ; .
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Continuing Calibration Check .....__.. _
HSL Compounds

Case Ko: ..._._._ _;_Cal.ibra_tion_Date:..07/04/92

Contractor: LANCASTER LABS Time: 13:32

*ct No: . -,,^..._._ ..^Laboratory.10: >W720_5

ID: HP03301 .....Initial Calibration Date:" 0.7/04/92

F for SPCC is 0.05 Maximum % Diff for CCC is 30.OS

Comcound RF RF . XDiff CCC SPCC " ..

W-Nitrosodimethylamine . . . .82670 .32554 .14
2-Picoline 1.44370 1.42977 .97
Phenol ' _ .1,.68714 _1_. 71783 1.82
Aniline . 2.19382 2.20556 .53
bisC2-Chloroethyl)ether 1.44865 1,4,3752 -,.77
2-Chlo.rophenol 1.375761.33858 ..93

' 1.3-Oicfilorobenzene . ' .1.425321.45558 2.12
1,4-Dichlorobenzene . 1.42696 1.46693 2.80
1,2-Dichlorobenzene 1.47379 1.52105 3.21
bisC2-Chloroisopropyl)ether 4.57754 4.68677 2.39
H-Niiroso-di-n-propylamine 1.48393 1.51378 2.01
Hexachloroethane -.82773 .84677. 2.30
2-Fluorophenol -1.20467 1.24730 3.54
Phenol-d6 . ; .1.782691.81422 1 ..77.
Nitrobenzene .__i19409 .19914̂  _..._2.60.
Isophorone . . ,, .___̂ ?4925.. .94637 .25
2-Vitrophenol .22514 .23546 4.59

;methylphenol .39833 .40459 1.57
-CMoroethoxy)methane .53521 .59659 1.94
ichlorophenol .32010 .33154 3.57
-Trichlorobenzene .33648 .35400 5,21

Kaphthalene .93190 _ ,96904 3.98
HexacMorobutadiene . ,18693 -.1970S 5,41
4-CMoro-3-methylphenol .28573 .29278 2.47
H i trobenzenc-dS . ,5.0262 .51910 3r"28
Hcxschlor'ocyclopentadiene ,29417 .32S96 11.33
2,4,6-TrichlorophenoL .41369 .43B46 5.99
2-Chloronaphth'alene 1.09270 1.17370 7.41
DimethyLphthalate 1.470301.56057 6.14
Acenaphthylene 1.83575 1.94575 5.99
3-Hitroaniline " . " :43669 .48117 10.19
Acensphthene 1.10464 1.17549 6.41

RF - Response Factor from daily standard file at 50.00 HG/L

RF - - Average Response Factor from Initial Calibration Form VI

SDiff - X Difference from original average or curve

CCC - Calibration Check Compounds (7) SPCC ;'-, System Performacice Check Compounds (**)

Form VII Page 1 of 3
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Continuing Calibration Checlc
HSL Compounds

Case Ho: Calibration Date: 07/04/92

Contractor: LANCASTER LASS Time: 13:32

Contract Ho: Laboratory ID: >U72C5

Instrument ID: HPQ3301 Initial Calibration Sate: 07/04/92

Hinimum RF for SPCC is 0.05 Maximon X Dfff for CCC is 30.OS

Compound RF RF SJiff CCC S?CC

2,4-Dinitrophenol .21292 .22404 5.22 " (Conc=50.00)
4-Kftropncnol .17041 .190S4 11.99 " <Conc*50.QO)
2,6-Dinftrotoluent .38392 .40717 6.06
2,4-Oini;rocolu«ne .49766 .56621 13.77 (ConcsSO.OO)
DIethylphthaiate 1.69026 1.S4260 9.01
4-CMcrophenyl-phenylether .452S6 .48771 7.70 ' .
Muorene .97934 1.02768 4.94
4-HitroaniUne .39550 .45515 15.08
2-Ftoorobiphenyl 1.12162 1.20670 7.59
2,4,6-Tribreroophenol .28555 .31503 10.33
4,6-D?nitr0-2-methylpheool .16304 .16844 3.31 (Conc=50.00)
H-HitrosodlphenylamTne .48156 .50230 4.31 •
1,2-Diphenylhydrazfne 1.26267 1.33712 5.90
4-Bromophenyl-phenylether .1S777 .19999 6.51
KexaeMorobenzen* .28210 .29905 6.01
Pentachlorophenol .16372 .17763 8.50 * (Conĉ SO.OQ)
Phenanthrene .97893 1.02682 4.89
Anthracene .99321 1,06212 6.94
Di-n-butylphthalate 1.72073 1.84120 7.00
Fluoranthene 1.06313 1.13706 6.95 *
Terphtnyl-dU 1.03941 1.03434 4.32
Benzidfne .17661 ,65906 14.30 (Conc=20Q.OO)
Pyren* 1.70809 1.73171 1.38
lutylb*niylphthalate 1.20770 1.22386 1.34
3^3'-OlchLorobftniidin* .43S34 .49554 13.05
I*nso(aJanthracer« 1.03924 1.08713 4.61
bis(2-Ethylh«xyUphth«l«te 1.49658 1,55638 4.00
Chrysene 1,10401 1.U718 3.91
Di-n-ociylphth»ttte 3.67100 3.67292 .05 •
B*nzo(Wfluoranthene 1.27246 1.25774 1.16-
8enio(l:)floor«nthene 1.20393 1.21770 1.14
Benzo<*)pyr«ne 1.10674 1.10999 .29 *

RF • Response Factor frcoi daily standard file st 50.00 HG/L

RF - Average Response factor from Initial Calibration Fora VI

SDlff - X Difference from original average or curve

CCC • Calibration Check Compounds C*) SPCC - System Performance Check Coirpounds ("*>

Fora VII Pace 2 of 3
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Continuing Calibration Check
HSL Compounds

Case No: . ... _ Calibration Date: 07/04/92

Contractor:'LANCASTER LABS - Time; 13:32 ' "^ " ""

Ho: Laboratory ID: >U7205

-ument ID: HP03301 ... ... Initial Calibration Date: 07/04/92

«-act

-ume

Hinimun RF for SPCC is 0.05 "Haximun X Oiff for CCC fs.30.0X

Compound RF RF XDiff CCC SPCC

Indeno(1,2,3-cd)pyrene • .78033" .75464" . 3.29
Dibenz(a,h)anthracene .74523 : .74496 .04
Senzo£g,h,i)perylene .82333 ,82966 .71

RF - Response Factor from daily standard file at 50.00 KG/L

RF - Average Response Factor from Initial Calibration Form VI

XDiff - X Difference .from original average or curve

CCC - Calibration Check Compounds C*) SPCC - System Performance Check Compounds (**)

form VII Page 3 of 3.
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Lancaster Laboratories Quality Control Sunmary

Where quality is a science. ...Surrogate
'Pesticides

Pesticide Batch if 92123 111 222

Kstrix: Water

LLI | Sample
Sample No. j Code
=-==="=====1 ============I
BLK7/6/92 |
1S76541 |
1376541 MS J
1876541MSD |
LCS7/6/92 |

I
I
I
I

I
I
I
i
I

I
I
I
ii
iii
iiii

S1
(DSC)

S2 j S3 | 54 j OTHER
CTCKX) JCCXY) CDCAA) |

95 I £8
89 ] 93
102 ( 23
101
98

,-

79
75

————— ————— , —————

I i
I I
I I
i I-
i i

" I I
I I

I
i

I !
i

i I
! I
! I
i I
I I

i
i
I

! I
. i ' I

i i
i I
I I -
i I
I I

i
i

DC REC Limits
Low High

S1 (DBC) Dibutylchlorendate 20' 147
S2 CTCMX) Tetrachlorome.taxylehe" 34 123
S3 COXY) Oxychlordane . . . . .
S4 CDCAA) 2,4-Dichlorophenylacetic Acid
S5 OTHER

* = Surrogate Recovery is outside the GC limits
# s Ho established limits
D = Surrogates" diluted out I = Interferences, present

Comments:

Lancaster laboratories, Inc. V 243S"New" Holland Pike, Lancaster, FA 17601-5994. ..• 717-656-2301 • Fax-, m



Lancaster Laboratories ouat^c°"trets— ̂
sur««.ti Recovery
Pesticide*

PCS latch # 92337 819 119

Katrlx: SOIL

| Ul | Senple
j Staple Mo. j Code

JSSLK12/15 JHTHSBLK12/15
J190360S {03304
} 1905609 [08805
JS3LK12/2 JHTHSBLC12/2
J1900400SJ:G J3--SSBKG
J190G400HS J3--SSXS
J1900400HSO J3--SSHSO
JLCS12/2 JLCS12/2i ii ii t
I !
! i
I I
I I
I I
! I
I I
I I
I I
I i
i I
I !
I I
I I
i I
I I
! I
I I
I I

si
<D8C)

S2
CTCX)

102
91
10S
80
S3
97
B4
80

S3
COXY)

S4
i CDCAA)

'

OTHER

OC REC LiBitc
Low High

$1 (DEC) Dibutylchlorendate
S2 CTCX) Tetrachlorcejfitaxylene 50 120
S3 COXY) OxychlorcUne
54 (DCAA) 2,*-Dichlorcphenyl*cetie Acid
55 OTHER

* - Surrogate Recovery ft outside the QC Haiti
* * No estabUthed Haiti
D * Surrogate* diluted out I " Interference* present

Ceeieents:

flR3032!6
Lancaster L̂ oratories, !nc • 2425 New Holland Pike, Lancaster, F& 17601-5994 • 7T7-656-2301 • Fax:



Lancaster Laboratories
Where quality is a science. ------- ^ ; ̂  -"-~ ̂ } Hethod Blank

Pesticides

Pesticide Batch # 92123 111 222

Matrix..: Water

jSanple Information jj Blank Contamination information

| LLI
[ Sample No.

[BLK7/6/92
[1876541
[1876541HS
[1876541 HSD
[LCS7/6/92
1
1
1
1
j
1
i
i '1
1
1i
I
i
1
1
I
1
1
1
1
1
1
i
i
i
1

Sample j
Code |

—————————— _ 1 1————— ——— j

i
I
1
|
1
|
1
1
1
1
I
1
1
i
I
1
1
i
1
1
1
i

. 1
i

. i
1
I
1
1
1
1
I

1
CAS Number]

319-84-6 [
319-85-7 j
319-86-8 !
58-89-9 j
76-44-8 |
309-00-2
1024-57-3 ;
959-98-8
60-57-1
72-55-9
72-20-8
33213-65-9
72-54-8
1031-07-8
$0-29-3
7H-43-5
7421-93-4
12789-03-6
8001-35-2
12674-11-2
11104-28-2
11141-16-5
53469-21-9
12672-29-6
11097-69-1
11096-82-5

i
I:

[ Analysis [ Blank
Compound ) Date [ Result

alpha-BHC j 07/07/92 | ND
beta-BHC " | 07/07/92 j ND '
delta-BKC | 07/07/92 ND .
gamma-BHC CLindane) | 07/07/92 j ND
Heptachlor \ 07/07/92 j ND
Aldrin [ 07/07/92 j ND
Heptachlor epoxide | 07/07/92 j ND
Endosulfan I | 07/07/92 j ND
Dieldrin | 07/07/92 | ND
4,4l-DDE [ 07/07/92 | ND
Endrin j 07/07/92 \ ND
Endosulfan II 07/07/92 j ND
4,4'-DDD . 07/07/92 [ ND
Endosulfan sulfate . 07/07/92 ND
4,4'-DDT 07/07/92 ND
Hethoxychtor j 07/07/92 ) ND
Endrin aldehyde | 07/07/92 ND
Chlordane-Technlcal j 07/07/92 ] ND -
Toxaphene | 07/07/92 j KD
PC8-1016 i 07/07/92 | ND
PCS -1221 [ 07/07/92 j ND •
PCB-1232 , ; 07/07/92 [ ND '
PCB-1242 | 07/07/92 [ ND
PCB-124S J 07/07/92 | ND
PCB-1254 07/07/92 ND
PCB-1260 j 07/07/92 ND

I !
i I
! - I
I i
i

Units

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l-
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
us/ 1
ug/l
ug/L
ug/l
ug/l
ug/l
ug/L
ug/l

LOQ |

0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.03
0.01
0.05
0.1

0.05
1
1
1
1
1
1
1
1

COMMENTS: [ Abbreviation Key
| --- = Analysis not requested
j ND = None detected
j J = Estimated value below LOQ
| LOQ s Limit of Quantitation
I * = Outside QC Limits

Lancaster Laboratories, Inc, • • 2425 New Holland Pike, Lancaster, W\ 17601-5994" • ' 717-656-2301 H wra<:t7T7-635-2681



Lancaster Laboratories Ouality Control Suraeery

Where qualityis a soence. n.thod slant
Pesticides

="—— - - -- -__. ---',... ...'._..._.."_ -̂ -_̂  pee Batch * 92337819119

Katrix..: SOIL

{Saeple Inforawtfcn jj il»nk Cente»frwtien Information

LLI
SaopU He.

£â le H
Code j [ CAS Nuabcr

[SBLK12/15 IKTHSSLC12/15 {[ 12674-11-2
[1903605 JO&SM jj 11104*28-2
[1903609 J08805 \\ 11141-16-5

If 53469-21-9
jj 12672-29-6
jj 11097-69-1
jj 11096-82-5
I I
Mi iiiii
ITMn
M .n
I!
M
MIIi in
I!ii
Miiiiiiniin

CaflpovvJ
• • • • • p- ——— »"-«w«

KB-10U
KS-1221
KS-1232
PCS -1242
•O'UU
PC*-123t
K3-124O

CQHKEHTS:

Analysis
Date

Slant
Result | Units

12/16/92
12/16/92
12/16/92
12/16/92
12/16/92
12/16/92
12/16/92

ND
ND
ND
HD
ND
ND
ND

.

LDQ
<«....»»*».>»
•e/kg
as/kg
ng/kg
ae/kg
•o/ks
ng/kg
KC/kfl

WHlF V ̂hV

Abbreviation Key
— * Analysis not requested
ND « None detected
J « EstlMted value below LOQ
LOQ x LtE-it of Quantltiticn .
* • Outside QC Li«it«

0.2
0.2
0.2
0.2
0.2
0.2
0.2

AR3032I8
Lancaster Uboatories. Inc • 2425 New Holland Pike, Lancaster, FA T7601-5994 • 717-656-2301 • Fax: 717̂ 56-2681



Lancaster Laboratories Duality Control Summary

Where quality is a science. L-5b Control Spike/L.b control spike Duplicate
Pesticides

Unspiked Sample #....:BLK7/6/92 . . pesticide Batch H 92123 111 222
Spiked Sample #...,.. :LCS7/6/92 -. '
Spiked Du'p Sample #...: _. _ . . . . . _ — - Katrix: Water

This LCS/LCSD. " , [[ | LCS LCSD
applies to the jj . | Value | Value

fcl towing samples j Compound | [

BLK7/6/92 " | j alpha-BHC - ] ,95
1876541
187654 IMS

be;a-BHC j 98

QC j oc
Limits [ RPD JLimits

| j RPD

| 69 -110 j
j 72 -108 |

delta-BHC .. 1 102 |
1876541HSD j] "gamma-BHC (Lindas) "~" " | "96
LCS7/6/92 " ~ |j Heptachlor - - - I 88

H Aldrin j 79

j

Heptachlor epoxide j 87
Endosulfan 1 | 105
Dieldrin | 87
4,4'-DDE j 75

|| Endrin | 78 j
jj Endosulfan II J 98

4,4'-DDD [ 96
Endosulfan sulfste [ 101
4,4'-DDT j 83
| j Methoxychlor | 92
jj Endrin aldehyde ._._ . .... ) 79
I

!
I
I

I
I

!

! 1
1
!
!

1 . 1
1 1

1
i 1

J
1 1
1 1

1
. !

I 1
I! !

'

62 -115 |
79 -120 1 •
64 -115
59 -110
80 -120
72 -106

1
!

77 -120 | ' |
69 -105 |
73 -120
76 -115
71 -105
63 -120
74 -120

I
I

76 -120 |
70 -121

.

.

I

:

\ ABBREVIATION KEY " ""..".. ' . I
[LCS = Lab Control Spike LCSD = Lab.Control Spike Duplicate j
JND = None Detected --- ="• Ana" lysis not requested [
J# = No established L'imits |
|RPD = Relative Percent Difference ...— _-- . - -l—"-" - ' " - - - ]

COMMENTS:

Lancaster Laboratories, Inc. •...2425 New Holland Pike, Lancaster, FA 17501-5994 • . 717-656-230T • nTxr7TM55-2681



Lancaster Laboratories ^̂  c*itrot stroary
Lab Control Spike/Lab Control Spike Delicate
Pesticides

U^plfced Saeple #....:SaU12j7 ' . PCS Batch * 92337819119
Spiked S«?U *......:LCS12/2
Ipiked Dtp Saeple f..: Katrix: SOIL

This LCSACSO ||
appllec to the |{

following caeplcs j[ Conpctnd

SILK12/15 j] PCS-1242
J190360S jj PCS-1260
[1903609 jj
[SILC12/2 Ji
J1900400BCG Jl
[19004DOHS jj
[1900400HSD jj

ii
II
II
IIiinnnnnniii inn
IEnni i
I!i innn
ASSREVIATIW KEY

LCS
Value

76.00
78.00

LCSD
Value

QC
Liailts
REC

^~~~mJ*rmmlM* m

69 -115
71 -119
.

'

RPD
QC

Liailts
RPO

[LCS - Lab Control Spike LCSD * Lab Control Spike Dqpllcate
IKO • None Detected — * Analysis not requested
[RPO « Relative P*rcant Differeree
|* • tto established lf«fl»

AR303220
U'raster Ubcmxies, tnc • &25 New HoBandPfee, Lancaster, FA 17601-5994 • 71̂ 656-2301 • Fax:.7T̂ 65&-2681



H&ere quality is a science.

configuration ' .,... _._.._ „. ._.._. ._..,. ...... _.... .. to Nunber: 1D13033

Surrogates Off_ -- fc.F. Calculated using Height ,H? Alarm Ori at > 20.00 IRSD
No -R? Calibration RT Alarm Off . • " Calibrate ETs Using Level ;
Use RT Window in Cal.File —-3~Sig.Pigs.in RF 4 Sig.Figs.in RT
RT Stats. On - . ._,.. . RF stats. On • Looo On
Print All .Data - . . . / . - - , ...— - . . - -

Area Files Used for Calibration , -,.-, - , - - - , . - •*=,-, ..

Area file directory: C:\CP\DATA1\.
( 1 ) 1D1303B.02A ( 2 ) 1D1303B.03A ( 3 ) 1D1303B.04A ( 4 ) 1D1303B.05A
( 5 ) 1D1303B.06A ( 6 ) 1D1303B.07A ( 7 ) 1D1303B.OSA ( 8 ) 1D1303B.09A
( 9 } UJ1303B.10A ( 10 ) 1D1303B.11A

Calibration File . ... . .. — . . . . . . - .-.----- ...........——-— - - - - -

C:\C?\DATA1\PPL1B.CAL Version 438 Last Updated on 11-02-1992 16:49:26

£o±iration Information. _ *.--, --• • -- •• - ,.-̂ .--..— •••-«--- -•-——•••

. ma las Hits Std.C-srfXs. 3 El 3 S.J. " K IBD HJLia. K Kax.

ia ' ' s
Level 1 - . .
tewl:2
Lsrel 3
\m\ i
ie?e] 5

alpha-EEC 5
km! i
Level 2
level 3
level i
level 5

beta-EBC 5
level 1
level 2
Level 3
Level i
level 5

12.12 0.0179" 0.107 12.058 12.162
•-1

3 •
5
7
S

1U7 O.OD45 5.0318 H.008 14.132
1
3 -
5
7 . . -

... 1- - -- - ---- -

15.3S 0.0110 0.0712 15.328 15.452
1
3
5 .
7

- 9

11 Ave. J.?. ETS.I). £?*HSB

5380DDO JSOOOO- 7.2i9
12.120
12.120 ' . '
12.120
12.120
12.080

10000000 £77300 f.770 ,
14.070
14.070
14.070
14.070
14.0EO

3050000 205000 6.820'
15.400
15.390
15.330
15.390
15.370

B? COB:. Spec

5350000 .00805
504DMO" .0101

- 5120000 .0201
5350000 .0(03
6030000 .0305

1C40PDSO .002
S300000 .0025
5330000 .005
SE3000D .01
110DMM .02

3370000 .004
3100000 .005
2870000 .01
2860000 .02
3030000 .04

Page 1
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4,8\_ T̂ »i-M--»**5t-*«- r.ati>OTr&t03ries ^
§ &> tt&ere gualitj- is a science. 1

T-n-*.-t-AV3. ' f"̂ "1 -* "ter£a_t:xorx R©-oc»"fc. — îracrX© CorrToorierrt.

Run Number: 1D1303B
Calibration Information '. continued

Ctfcposad Kui Bits StUitft lo. 3 ti 21 S.I. El I2SB

gau-BHC 5 ' 15.6S 0.0071 0.0451
IlVll
Level
IrSVEi

Lml
Level .

, 2
Z 4
3 g
£ $
j i

ariu-sac 5 H.a 0.0055 0.0325
Iml
Level ;
Lml
toil
1ml

i i
I 3
\ 5

7
1 J

Eiptzcfclor 5 19.18 0.0055 O.C2S6
Lml 3
Livil 'i
kvsl :
toll 4
Livil !

ildria
toil 3
level 2
tori 3
Level 4
Level 5

2
' . -i

1
8
i

5 20.65 0.0100 0.0473
2

E
8
1

Stpt.ipa no 5 22.8$ 0.0130 D.0571
level 1
tori 2
level 3
Level 4
Level S

2
4
6
8
1

21 vis. • ZI fex. . El

15.630 15.730
15.E7Q
15.670
15.680
15.670
15.660

1E.771 15.909
lfi.850
16.840
16.640
15.850
16.850

1S.130 ' 19.230
19.170
19.170
19.180
19.170

• 19.180

20.640 20.940
20.670
'20 .BSD
20.6SO
20.870
20.660

22.790 22.530
22.530

- 22.840
' 22.860
22.650
22.860

ITO. E.?. EF S.J. S! IESB E?

8460000 405000 4.787
9010000
BE40000
7570000
8180000
8520000

78(0000 813000 10.370
7750000
7470000
£570000
7650000

• S1&CC90

7480000 334000 4.465
7770000
72/0000
7140000
7320000
7SOOOQO

6E20000 434000 6.556 '
noo
6440000
£150000
£360000
71)0000

4910000 173000 3.523
4880000
4870000
4700000
4S40000
5UOOOO

COEC. S?s:

.002

.0025

.005

.01

.02

.004

.005

.01

.02

.04

.004 f

.01

.02
M-

.004

.005

.01

.02

.04

.00404

.00506

.0101
,0202
.0404

Page 2
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Where', quality is a science.

--- -— : ———~ " -;—- -=-=-5un Number: 1D1303B
Calibration' Information, continued

Cttsocod lias

Espt.spoi ass
Level 1
level 2.
level 3
Levsl 4 •• .._..
level 5

5, ftlordass
Lsvel 1 •
Level 2
Levsl 3
Level 4-
lewl 5

•sclfa I.
1 1
1 2

Level 3
level i
level 5

i. CilorcBs
level 1
Level 2
level 3
Level 4
Level 5

U'-W
Level 1
Level 2
Level 3
Level 4
level 5

Bits Std.lfe5SS». 3H.HS.B.

5 23.08 0.0100
. ..._2

;
..... g

8
1

5 24.01 0.0071
1
3
5
7
S

5 24.62' 0.00(5
.. 2 — - --- -

4
• 6

8
i

- 5 '24.75 0.05:5
' 1- .
3
5

• 7.
9

5 25.77 0.00(5
1
3
5
7
S

H I2SP 11 Kin,. E; Ha. 11 Ive. E.F. E? S.B.

0.0433 23.010 23.150 6030000 408000
23.060
23.060
23.080

. 23.070
23.080

0.02S5 23.540 24.0SO 4810032 2(4900
......... ..'. .-. .... - 2U10

24.000
2U10

. 24,020
24.010

0.0182 24.570 24.670 53EOOOO 26(000
24.610
24.620
24.620
24.620
24.620

0,0221 24.700 - 24.800 . 4490000 65700
24.7(0
24.740
24,750

• 24.750
24.750

0.0174 25.715 25.825 5580000 2S5000
25.770
25.750

• 25,770
25.770
25.770

1HE5D E?

$.766
6250090
5770000
5560000
5980000
E600000

5.073
4S70000
4580000
4£M
4(80000
5070000

(.525
5(20000
5510000
4550000
5280000 -
5640000

1.931
4630000
4(50000
4(30000
4420000
4510000

5.267
5670000
53(0000
5470000
5380000
6060000

Cone. Spec

.004

.005

.01

.02

.04

.00(44

.00:55
'.Oil!
.0222
.0444

.004
,005.
.01
.02
.04'

.OQ35E8

.00(46

.00852

.01754

.035E8

.00(

.005

.01

.02

.04

.Page 3
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<Sy I jj|p Kfaer® gfgrffty is a science. g
^iltlr - 1|̂F «

Calibration

Coined Etti

Bieldrh
level i
Level I
Jml 3
Lml 4
Level :

fciria
Lsvel 1
level 2
Level 3
toil 4
Level 5

Sfelfsa II
Lev&l 1
Level 2
Level 3
Lml 4
Level 5

4fi'-W»
Level 1
Level 2
Level 3
Level 4
toil 1

ferirSa alditjie
Level 1
level 2
level 3
Level 4
Level 5

L̂ Ô _̂dJ2ar̂ .t3_ora R<=*T=X

Information, continued

sits sta.osrf so. 3 a- Er S.B. 21 SHS E? £a.
5 25.8 0.0HG 0.0423 25.635

2
4
£
B
1

5 25.S4 0.0&71 O.Kw 2s.S70
I
3
3
7
9

5 27.40 0.00(5 0.01E3 27.333
2
4
5
S
1

5 27.77 0.0130 0.04:5 27.700
1
3
S
7
S

5 28.30 0.0055 0,0153 2S.230
2
4
i
1
1

:>:£••£. —

E! Ks. E?

25.5(5
25.870
25'.670
25.E30
25.890
25.690

27.010
25.S50
26.530
2S.5(0
26.540
26,5(0

27,470 '
27.390
27.400
27.400
27.400
27.400

27.5(0
27.790
27.770
27.770
27.780
27.800

23.370
28.300
28.310
28.300
28.310
28.310

K-i -ncrlL© Comoor

Run Number: 1D1303B

ive, E.F, EF S.B. EF HSD ET

5100000 229000 {.490
• 5280000

(550000
4760QOO
5130000
5320000

(570000 30(000 6.652
4S70000
4510000
4160000
4(20000
(700000

4060000 2(6000 6.029
4000&0Q
39500DO
37900M
42(0000
4(10000

3870000 268000 6.925
3830000
3730000
3560000
3570000
4270000

2170000 110000 5.069
2160000
225000D

' 2040000
2080000
2300000

•̂
lerrt.

CMC, S?s:

.00(

.005

.01

.02

.04

.004

.005

.01

.22

.04

.008 J
-01 1
.02
.04
.08

.008

.01

.02

.04

.08

.01

.0125

.025

.05

.1

Page 4
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*r_ir J
fK̂ fS
Sjggjl

111 if1J ^

^

*T̂ ĵp*.In

1:W Kbere quality is a science, • ' - .1 Wa r
9 . . . - - , -

•i -t--i s3_ r:̂ T *i t̂ r-&ti.oxi ]Refp>02rt: — ST raĉ l̂  Cornoorierati

Calibration Information, continued

COIJOHD Sae Eits Stfl.fes4 fo. 3 El E! S.B. El W EfHii..

&do. sclfste -5 29,4( O.D03( 0.025( 29,365
Iml 1 - 1 ' -
LSVcl ?
Level :
level 4
level i

4,4 '-JH
level 3
Level 2
levsl :
level (
Level I

fcdriai
v̂el 1mi 2
mtl 3
level 4
Level 5

Kstb:zTC
Levtl 1
level 2
Level 3
level 4
Level 5

BBC
Level 1
level 2
level 3
level 4
level 5

? 3
5
7
S

5 25.57 0.0114 0.0385 29.515
2
( %
6 .
8 . .

. - ---l

stocs 5 31.t7 0.0071 0.0223 31.600
1

- - - 3 - --•••—
5 - - - - - - - ----- ------

- - ' 7 • .. . .
S

blor 5 32.23 0.05(5 0.0139 32.210
- - —-2 - - - -

(
f
8
1

5 33.54 0.0148 0.0(37 33.870
2 - -- -"••
4
6
8
1

ET Kax. ET

29,455
29.430
29,430
29.((0

- -23.450
29.(40

25.625
29.550
25.560
25.570
-29.570

— - 29.5SO

31.7(0 '
31,670
31.6607i;rro"
31.680
3.1.670

32.350
32.280
32,280
32.280
32.280
32.290

34.010
33.920
33.940
33.9(0
33.S50
33.960

Run Number: 1D13033

ive. EJ. E? S.'B. E? IESP LV

2(£0000 105000 4.431
2580000
2(10000
2300000
2520000
2500000

3670000 256000 6.575
3530000
3:30000
3:00000
3560000
(iioooo

3620000 312000 8.619
3SOD50D

. 3360000
3320000
35(0000
(050000

17(0000 2:100 4.891
1600000
1520003
1760000
1830000
1650000

2(60000 107000 (.350"
2(30000
2370000
2350000
2550000
2590000

Cone, Spsc

m
.01
,02
.04
.08

.008

.01

.02
,01
.08

.008

.01

.02

.04

.08

.04

.05

.1

.2

.4

.02

.025

.05

.1

.2

Page 5

flR3Q3225



yp Kbers quality, is a science.
l "

Sun Number: 1D1303B

Analyst: ' ^//&^ —_________________ Pate:

BrtTirsioa 5.05 CiiiKhâ  Tersioa 1.32 Exported on 1H2-19S216:53:51

Page 6
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Ua.t>o r-si-to
Hfiere quality js a science.

.-t;

Run Number:

Retention Tit!: 13.250 13.760 14.050
RT Kindon (tins) 0.07000 0.07000 0.07000
Height 9129 6323 20958
Rf (Height/Cone) 45645 31615 1C4790

Page

ftre'a Files Ussd for Calibration ......._,.. . t—«•- ... -——— ——— - • -— -

Area file directory; /£> / Q&5d. TVr;— Applies to Injections:

( 1 1/£>/.&>&£>. /^L [ 2 ] /D/̂ ^̂ . ̂ ( 3 )

( ?)___________..(20)____________(li)___________ (12)

( 13 ) ___________ ( 14 ) ___________ ( 15 ) ___________ ( 15 )

Kiltiple CoEpsnsnt: . Aroclor-1016
• Czlibritioii Lsvels: 1 Concentration (ug/il): .2
Kin I Peaks for Cuant:' -3 tex «SD for Coipnd Id: 5

Peak Data
1 . 2 3 . 4 5 ( , 1 S 9 1 0

Retention Ths: 14.050 16.150 17.050 18,«0 18.910 19.290
RT KindOK (lins) 0.07000 0.070&0 0.07000 0.07000 0.07000 0.07000
Height 13465 15J40 17609 36285 20917 15711
RF (Height/Cone) 67525 75700 SB045 181450 1045S5 78555

Multiple Cwpsnsrt: Aroclor-1221
Calibration Levels: 1 --Concentration (ug/il): .2

Kin * Peaks for tot: 3 Kax «SO for Coipnd Id: 5-

Peak Data
1 2 3 -4 5 6 7 £ 9 10

/SR303227



«ter* <
Î|F

Multiple Cotponsat:
Calibration Ltvels:

Kin 1 Peaks for Quirt:

1

Rstsntion Tits: 14.050
RT KindDK (tins) 0.07000
Height 15397
RF [ffsight/ConcJ S19E5

Multiple Coiponsnt:
Calibration Levels:

Kin i Piths far (taint:

1

Retention The: 17.090
RT Xindoir (iin$1 0.07000
Height 14253
RF (Height/Cone) 71415

Kultiple Cocponcfii:
Calibrition Levels:

Kin t PsiVs for Quint:

1

luxlity fs s sc/j

^^T 3 tD3T«ft.;

Aroclor-1232
1
3

2 3

17.0BO 18.420
0.07000 0.07000

8142 15297
40710 S14S5

Aroclor-1242
1
3

2 3

1S.450 1E.920
0.07000 0.07000
2S4S3 15907
142440 79535

Aroclor-1248
1
3

2. 3

snce. Ĥ

i_ora Ke'oĉ '̂t — Mil 1 ~t̂  3_i=>IL̂  Coirroon̂ on

Run Number: f 0" r C>6«Sfi T

Ccueetratica (ig/tl): .2
Rii i*5D f:* C:t?r;d Id: 5

4 5 6 7 8 9 • 10

a.??: i?.;:: 24.030 ,
C.070W O.C^ttO 0.07000

K57 i:I< 7182
45:!: 3O2C 35910

Ktt i^SD J:r Capnd Id: 5

Hu U'.z ^
4 5 6 7 8 9 10 ^

21.775 23.250 24.090
O.C700J O.C7CCO 0.07000 .

12«C: n::2 14421
£2Ci; 6CT£C 72105

Ccftcentuticr, (uj/tl): .2
Kix iP.SD far Cctpnd Id: 10

4 5' 6 7 B 9 10

Retention 7iie: IS.410 21.160 21.760 23.060 23.260 24,080
RT XindOK (lins) 0.07000 0.07000 0.07000 0.07000 0.07000 . 0.07000
Height 18210 14505 1B034 154<0 1=453 20401
RF (Hfight/Conc) 91050 72525 90170 77200 97265 102005

Page 2
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La.
iHgW1 Where quality 2$ a science.
w *§'

'Kcltiple Component:
Calibration Levels:

Kin « Peaks for Cuant:

1

Rsi£fiticn Tics: 23.2EO
RT Rindox (tins) 0.07000
Beidtt 18167
RF (fisigbt/Conc) 90835

Multiple exponent:
Calibration Lsveh:

Kin J Peikslfor Smut:"

»
Retention Tits: 28.450
RT KindoK tos) 0.07000
Heicht 293S3
RF (Beistt/Conc) 146915

Kiltiple Cosponent:
Calibration Levels:

Kin t Peeks .for fiuant:

1

Aroclor-1254
1
3

2

24.380
0.07000
24370
123E50

3

25.700
0.07000
18306
91530

Run Number: 1 0 / 5>o3/3i. TV

Coace&tntUr. (L-;/ii): .2
ft** IRS5 fcr C:E?

4 5

26.170 27.4M
O.C7WO I.C7000
W562 75151
17431C MJ5S5

r.i Id: 30

6 7 3 9. 10 ,

29.750
0.07000
23S19
144555

Aroclor-1260 ....
1
3

2

29.790
0.07000
30794
153570

Ctmcsntntien (i':/il): .2

3

30.570
0.07000
29379
145895

r.ti iR$D for C:ip

Peak Data
4 5

31.670 32.550
0.07000 0.07003
22834 6523 £
114170 3*1150

ns Id: . 40

5 7 8 9 . 10

34.570
0.07000
22543
114740

Toxaphene
1
3

2'

Concentration (uc/il): .5

3

flax USD for C«?

Peak Data
4 5

ti !d: 20

6 7 8 9 10

Retention Tile; 26.910 27.980 29.970 30.580 31.150 J-1.540
RT Kindo» (tins) 0.07000 0.07000 0.07000 0.07000 0.07000 O.C7000
Height 25279 29816 27367 23485 I99c4 233£5
RF (Hfight/Conc) 50558 59632 54734 46970 3956B 46770

Page 3
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Iffjere quality is a science.

Run Number: .f /

Kultipls CoBponsnt: Chlordane
Calibration Levels: 1 ConcsatrttiDn (og/il): .2

Kin S Peaks for Quint: 3 Kax %R5D fcr CdEpnd Id: 20

?££k Data
1 2 3 4 5 6 7 E 9 10

Reisr.tlon Tin: 1B.230 19.180 22i440 24.010 24.750 24.990
RT KindoK (sins) 0.07000 0.07000 O.C7000 0.07000 0.07000 0.07000
Height 32904' 7S73S 32665 121153 823£1 75690
RF (Keisht/Conc) 194520. 393690 163325 603750 411805 378450

Analyst: —— >^^ ___________________ jjate: /• •- ^ .̂ _̂ _ -.._.._— ____ __ _^__ - --

OB 1I-CH952 14:13:3t Lzst Cilifcratsd DB 11-W-lfn 14:1!:5£ CferotPerfect Ysrsion 5.C5 ChsdPCB Version 3.22

Page A
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quality is s science.

*** CONTINUING CALIBRATION REPORT ***

San-.ple Name: 92B3W317-2
Instrument ID: .CP1--V1300B
GC Column ID: RTX5

RT
(min)
12.13

• 13.15
13.70"
14.13
15.46
16.92
17.82
18.33
20.96
22.42
23.32
23.83
24.08
24.83
25.84
27.02
27,87
29.01
29.53
30.17
31.05
31.77
32.38
33.17
33.54
34.05
37.35

Peak Name
TCX

.... .. : ' ' :". -.
£lpha-BHC
beta-BHC
celta-BKC

r..i.. --_-^--—^-
Aldrin

g. Chlordane
a. Chlordane
4,4'~DDE
Endrin
4, 4 '-DDD

En'36, sulfate

DSC

— &w-o**& nzinuu cuau ——————————————————
. C 1.0

Injected on: Nov 13, 1992 00:42:20
Raw File: C:\CP\D.ATA1\4D13033.11R

Calib Factor
Level 3
5124128.

0.
0.

. 9353309.
2S65469.
6973324.

'......-- - ' 0,
""70*.".

6145_613.
0.
0,

--" 0.
4644769,
4434693.
5470141.
4158222.
3560651.

0.
2298255.

" 0.
0.
0.
0.

— --a. : .
- o. '

, 23.46067 .
- --- -b.

. Calib 'Pscicr
Calib Check
..5335873.

.... . o.
0.

10468213.
314S6C7.
762836?.
-. . - -^ r-

... ..... - 0.
.._.." 6740277.

0.
.0, .. .
0.

4720913.
4425038.
5687004.
4583638.
3875718.

. . . . -. ...-Ov
2497S30.
"6V
0.
b.

....o.
r : .6.

0.
2504262.

0.

1 RPD
-5.
0.
0.

-12.
-10.
-9.
0,
0.

-10.
0.
0.
0.

-2, .
0.
-4.
-10.
-9.
0.
-9.
0.
0.
0.
0.
0.
0.
-7.
0.

FILES: - . ._._. . . . ..... ............._ ._._.._ :..._ _... ..
Area file: C:\CP\DATA1\4D13.03B.11A Cal File: C:\CP\DATA1\PPL1B.CAL

Reviewed by:
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quality is a science

*** CONTINUING CALIBRATION REPORT ***

——————————————————————SW-846 METHOD SOSO————————————————————-
Sample Name: 92A3W317-1 C 1.0
Instrument ID: CP1—V1300B Injected on: Nov 13, 1992 17:31:33
GC Column ID: RTX5 ' Raw File: C:\CP\DATA1\4D13038.21R

RT
(rain)
15.76
16.67
19.30
21.01
22.45
22.99'
23.20
23.71
24.77
25.17
26.03
27.55
27.95
23.46
29.73
31.84
32.47
33.62
34.14
37,54

Pesk Nsrae* wt. n t\+*tt*^

CSiHl<l3*"Q.ĵ

Heptichlcr
Aldrln

H&pt.tpox sxo
Hspt.epcx endo

Endosulfin I

Dleldrin
Endosulfsn II

Endrin aldehyde
4,4*-DDT*

Kethoxychlor
.

OBC

Calib Factor
Level 3
7966324.

0.
7135236.
6145613.

0.
4697460..
5556135. .

0.
4952S53.

0.
4753931.
3793S53.

0.
2040420.
3498592.

0.
• 1759S63.

0.
2346067.

0.

Calib Factor
Calib Check

67499S7.
0.

5815816.
5070698.

0.
3936427.
4850832.

0.
4714589.

0.
4581043.
349S905.

0.
2067160.
2976995.

0.
1429111.

0.
2057416.

0,

% RPD
15.
0.
18.
17.
0.
16.
13.
0.
5.
0.
4.
8.

. ... P.
-1.
15.
0.
19.
0.
12.
0.

FILES:
Ares file: C:\CP\DATA1\4D1J033.21A Cal File: C:\CP\DATfll\PPLlB.CAL

Reviewed by: Sn<- "̂-*<<-̂ -£%-t̂ ^ Date:
I 7
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La bp f-a to i~ 1
s 5 science.

*** -CONTINUING CALIBRATION REPORT ***

——————————————————————SK-S46 METHOD 8080————————————————————•
Sample Name: 92B3W317-2 _:___..________ S - 1.092310572119 1224
Instrument ID: "CP1—V1300S Injected en: Nov 14, 1992 11:16:35
SC Column ID; RTX5 Ssw File: C:\CP\DATA1\4D1303B.30R

,HT x _ , Calib. Fac-cr Calib1 Factor
fain) PMh N,mP———————..--Level 5 r..iiKr^k t gpn
X2.15 ,CX _ _ _ _ _ _ _ 5124128. 4370761. 15.
,lO,j.Ci - - - - - -
13.69. . °* 0. . . 0.
14.13 alpha-BHC S5^38C9~ - - 0- •. 0.
15.45 beta-3HC
16.92
19.13

•22.75 :-.i. ::._..._-•- _' . - 0.
23.32 ... ~-:, r§; - r°- 0.
24.12 o, Chlordane £6447$'; •noTf>c.' ,c"
M.8S a. Chlordane 443.693. 5̂3041! 20.'

25.88 4.4--DDE - ---54701̂ : 4495103! is"

27.89 4,4*-DDO 3560651. -3257096. '9
"29.02 • - • " ' . . . 0 . 0 . 0 .
29.55. Endo. sulfate 2298255. 2060666. iQ-•3i-79 ,.; _.. P... ...... .... _.jo,. "o.
33.14 - C. 0. 0
33--8 . c. - . o. o.
34.09 DEC ' 2346C67. 2245377. 4.
37.61 " ----- 0. 0. 0.

FILES: .. . . . . . . . . . . . . . . . . . . .
Areafile: C:\CP\DATA1\4D1303B.30A Cal File: C:\CP\DATA1\PPL1B.CAL

flR303233



.QUALITY ASSURANCE SUMMARY
COVER PAGE - INORGANIC ANALYSES DATA PACKAGE

Name: LANCASTER_LABORATORIES_________ . _ _ . . - - . .

: TEST .- . . - - . ..... ::..-....v_̂ = •:.__-ir---:——-..,-- ---.—---——,.. .- ___-.,...-. ,,....___ .,...__....._.., __ ._ _.. . ..... ... _....

Client Sample ID Lab Sample ID .

ICP interelement corrections applied ? Yes/No YES

FICP background corrections applied ? Yes/No YES
If yes - were raw data ̂generated before
application of background corrections ? Yes/No NO__

U « Below MDL B = Below LOQ METHODS:
FLAGS: (indicate matrix interference) A = Flame Atomic Absorption
N = Matrix Spike OOS.' p = inductively Coupled Plasma
* = Duplicate OOS _ . . F = graphite Furnace
W = Method F Analytical Spike Recovery AS = Hydride Generation

<85% or >115% when the sample cone. CV = Cold Vapor
is <50% of the spike cone. . NR = Not Required

S = Analysis Determined by MSA . TERMS:
+ = MSA Correlation Coefficient <0.995 MDL = Method Detection Limit .
E = Matrix Effects exist as proyen by LOQ = Limit Of Quantitation

Serial Dilution or Spiked Dilution ___QOS = Out Of Specification
Presence of FLAGS does not invalidate data MSA = Method Of Standard Addition

I certify that this data package is in full .compliance.with the terms and
conditions as specified by the NJDEP, both technically and for completeness,
Dther than the conditions detailed above. Release of the data contained in
this data package has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature.

Signature: . - -T—: ::rr '.̂^̂. ..̂ ... -Name: • ___
Date: . . . . . . . . . -. . Title:

flR30323U



QUALITY ASSURANCE SUMMARY

CLIENT SAMPLE NO.
INORGANIC ANALYSES DATA SHEET - - - - - - ,.

,ab Name: LANCASTER LABORATORIES_______
D G No.: TEST__ ——————— " " " ' . . " "
Matrix (soil/water): WATER Lab Sample ID: __i__^_
Level (low/med): LOW Date Received: 10/19/92
Solids: ___0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7

7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-S
7439-89-6
7439-92-1

7439-95-4
7439-96-5
7439-97-6

7440-02-0
7440-09-7
7782-49-2

7440-22-4
7440-23-5

7440-28-0

7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Boron
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Lithium
Magnesium
Manganese
Mercury
Molybdenu
Nickel
potassium
Selenium
Silicon
Silver
Sodium
Strontium
Thallium
Tin
Titanium
Vanadium
Zinc

Concentration c Q M

Nfc
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
P
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR

Comments :

2olor Before: _______ _ Clarity Before: , Texture:
After: _______ " Clarity After: • Artifacts:

flR303235



QUALITY ASSURANCE SUJ&ARY

BLANKS

me: LANCASTER LABORATORIES ... ----- :__r. -

DG No.: TEST_ __ -_.._____ _._ : .-... . - .

reparation Blank Matrix (soil/water): ____

'reparation Blank Concentration Units (ug/L or mg/kg)

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Boron
Cadmium
Calcium •
Chromium
Cobalt
Copper
T3̂ l

^̂ PCum
Magnesium
Manganese
Mercury
Molybdenu
Nickel -
.Potassium
Selenium
Silicon
Silver
Sodium
Strontium
Thallium
Tin
Titanium
Vanadium
Zinc

Initial
Calib.
Blank
(ug/L) c

Continuing Calibration
Blank (ug/L)

1 C 2 C 3 C

Prepa-
ration
Blank C M

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
P
NIT
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR

flR303236



QUALITY ASSURANCE SUMMARY

SPIKE SAMPLE RECOVERY
CLIENT SAMPLE NO

Lab Name: LANCASTER LABORATORIES

SDG No.: TEST
Matrix: WATEE __. Level (low/med): LOW
% Solids for Sample: _0.0 " " . . . . _ -

Concentration Units (ug/L or mg/kg dry weight): UG/L_

Analyte
Aluminum
Antimony
Arsenic
Barium
Beryllium
Boron
Cadmium
Calcium
Chromium
Cobalt
Copper
iron
Lead
Lithium
Magnesium
Manganese
Mercury
Molybdenu
Nickel
Potassium
selenium
Silicon
Silver
Sodium
Strontium
Thallium
Tin
Titanium
Vanadium
Zinc

Control
Limit
%R

75-125

Spiked Sample
Result (SSR)

28.0000

C
Sample

Result (SR)

28.0000

C
Spike

Added (SA)

2000.00

%R

0.0

Q

W

M

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR.
P
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR

JOTE: An (N) in column "Q" indicates a spike recovery that is not within the
control limits. The data are considered to be valid because the labor-
atory control sample is within the control limits. See the Laboratory
Control Sample page of the Quality Assurance Summary.

Comments:
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QUALITY -ASSURANCE SUMMARY

1 * - "?',* CLIENT SAMPLE NO.
DUPLICATES

Analyte
Aluminum
Antimony
Arsenic
Barium
Beryllium
Boron
Cadmium
Calcium
Chromium
Cobalt -
Copper
r̂on
lead
Bithium
Magnesium
Manganese
Mercury
Molybdenu
Nickel
Potassium
Selenium
Silicon
Silver
Sodium
Strontium
Thallium
Tin
Titanium
Vanadium
Zinc

Control
Limit Sample (S) C Duplicate (D) C RPD Q M

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
P
Nfc
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR

ame: LANCASTER LABORATORIES. ..__.:„:_-„___ ,.._̂ ...,._

BDG No.: TEST_ . . ._•___..._.;______..;..._.___ •:•:. -; - -- —-..... . .; . -

Matrix (soil/water): WATER - Level (low/med): LOW

Solids for sample: ____0" ^ .*.Solids .for Duplicate: •___0

Concentration Units (ug/L or mg/kg dry weight)i UG/L_

I

NOTE: An asterisk(*) in column "Q" indicates poor duplicate precision.
The data are considered to be valid because the laboratory control
sample is within the control limits. See the Laboratory Control
Sample page of the Quality Assurance Summary.

flR303238



QUALITY ASSURANCE SUMMARY

STANDARD ADDITION RESULTS

,ab Name: LANCASTER LABORATORIES

5DG No. : TEST _

Concentration Units: , ug/L
EPA - "'•'" -™"™
Sample
No.

An

—

0 ADD
ABS

1 ADD
CON ABS

2 ADD
CON ABS

-

3 ADD
CON ABS

Final
Cone. r Q

BR303239



" *' • . r-' EPA SAMPLE NO.
•1C? SERIAL DILUTION'S .. ,—————————————

Contract:

Lib Code: ____:.-. " "-" "Case _N_o._: ____fc . SAS No. :...._..... SDG No.:

: = trix (soil/water): ' ;" 7 ., '.".. ....:_""," J-eYe- Clc

Concentration Units: ug/L

Analyte

Aluminum
Antimonv
Arsenic
Barium
Beryllium
cadmium
Calcium

1 Chroniiuri
Cobalt

[ Copper
Iron
jLead
[Magnesium
[Manganese
I Mercury
1 Nickel
I Potassium
I Selenium
j Silver .
j Sodium
Thallium
| Vanadium
12 inc.
I

1 | Serial . |
Initial Sample j ] Dilution I
Result (!) C|| Result (S) C|

1 1 I I
I N I E
I I I 1 1
i l l 1 1
I I ! I I
I N 1 1
I 11 ! 1
1 1 1 I I
1 1 ! 1 1
1 1 1 1 1
1 1 ! 1 I
1 1 ! 1 1
I N 1 1
I 11. 1 1
1 1 1 1 1
I t ! 1 1
1 1 1 1 1
! It 1 1
I N 1 1
1 1 ! ! 1
f 11 i 1
1 . 1 1 1 1
1 II 1 i
1 1 1 1 1
i l l - I I

%
Differ-
ence '

I
1

1
!
1

Q

1
1

M ]
1
1
1
I
1
i
i
1
1

FORM IX - IN 3/90

flR3032i*0



QUALITY ASSURANCE SUMMARY

LABORATORY CONTROL SAMPLE

ab Name: LANCASTER_LABORATORIES_______

JG No.: TEST_

slid LCS Source: __________

queous LCS Source: LLI_______

Analyte
Aluminum
Antimony
Arsenic
3arium
Beryllium
Boron
Cadmium
calcium
Chromium
Cobalt
Copper
Iron
Lead
Lithium
Magnesium
Manganese
Mercury
Molybdenu
Nickel
Potassium
Selenium
Silicon .
Silver
Sodium
Strontium
Thallium
Tin
Titanium
Vanadium
Zinc

Aqueous (ug/L)
True Found -%R(1)

--

Solid (mg/kg)
True Found C Control Limits %R

—

—

—

1) Control Limits: All Metals 80-120



ICP INTERFERENCE CHECK SAMPLE

arr.e: - ..... ._--— . — • . r-—:- - ~~ -'Contract:

Lab Code: _____...... ...-Case No. : .... ..._. .. ..... SAS- No,. : _____ SDG No.:

1C? ID Number: ______- - - -::::_-_ - - - - - ICS...Scurca_: _______

Concentration Units: ug/L .

i; li i
lAnalvte J
i ' i

True
Sol. Sol.
A A3

1
[ Aluminum ] |
i Antimony 1 1
! Arsenic- _ |
i Barium ]
! Hsrvlliun1
! Cadmium _
i Calcium
1 Chromium
»lt

er
____

Head
[Magnesium
j Manganese
[Mercury .
[Nickel --
1 Potassium
|Selenium_
i Siive^ .

I

1
Initial Found ] Final Found'

Sol. Sol. . .. | Sol. - Sol.
| A A3 %R | A • A3 - -%R
1 1 i
1 i
I

! .
I

1 1 1 1
1 ! I 1 1 1
1
!
1
1
1
I
1
1
I
I
I

i i
1 '
1
I

i Sodium .[
•I Thallium j
IVanadium j
!2inc I
1 !

1 1. 1
i i 1 1
1
1

• !
t 1

1 1 1
i

1 1 !
I
i

1
1
1
1
1
1
1
1
1
I
I

! 1
1
I
I
1

!
1
1
I
i I
1 •
I
1
t
1
1
1
1
1
1
1 !

' ! 1 1
1 ! 1
1 i 1
1 ! I
1 i 1
1 i 1
1 1 1
1 1

FORM IV - IN 3/90

•flR3032«*2



QUALITY ASSURANCE SUMMARY

INITIAL AND CONTINUING CALIBRATION VERIFICATION

Lab Name: LANCASTER_LABORATORIES___

SDG No.: TEST_

Initial Calibration Source: LLI_

Continuing Calibration Source: LLI

Concentration Units: ug/L

Analyte
Aluminum
Antimony
Arsenic
Barium
Beryllium
Boron
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Lithium
Magnesium
Manganese
Mercury
Molybdenu
Nickel
Potassium
Selenium
Silicon
Silver
Sodium
Strontium
Thallium
Tin
Titanium
Vanadium
Zinc

Initial Calibration
True Found %R ( 1 )

20.0 1.00 5.0

Continuing Calibration
True Found %R(1) Found %R(1)

20.0 1.00

————

5.0

•

————

————

————

————

————

————

————

————

M

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
P
NR"
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR

(1) Control Limits: Mercury 80-120; Other Metals 90-110; Cyanide 85-115

AR3Q32l*3



QUALITY ASSURANCE SUMMARY
•T5

Method Detection Limits (Annually)

ame: LANCASTiER_LABpRATORIES
: TEST . - ......:.".'" .-.'

_ thodNo.: " ______________ Date: 01/15/92
Other AA Method No.: _____________
Furnace AA Method No.: GF 1,2,3 AQUEOU

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Boron
cadmium
calcium
Chromium
Cobalt
copper
iro~n
Lead
Lithium
Magnesium
Manganese
Mercury
Moiyi>denu
Nickel
potassium
Selenium
Silicon
silver
Sodium
strontium
Thallium
Tin
Titanium
Vanadium
Zinc

Wave-
length
(nm)

283.30

Back^
ground

BD

** The LOQ must be adjusted J
Weight for samples report.

LOQ **
(ug/L)

200
200
5

100
10
40
10
200
50
50
20

lO'O
3
20
100
10
0.2
100
50

500 ,
3

300
20
400
10
10
300
10

. 10
40

MDL
(ug/L)

1.0

:or % Solids and Sa
Lng in mg/Kg. .

M

NIT
NR
NR
NR
NR
NR
NR
NR
NR
NR"~
NR
NR
F
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR*"
NR
NR
NR
NR

imple

:omments:



QUALITY ASSURANCE SUMMARY

PREPARATION LOG

,ab Name: LANCASTER_LABORATORIES_

;DG No.:JTEST_

Sethod: P

Client
Sample
No.

Preparation
Date

.

Weight
(gram)

,

Volume
(mL)



ANALYSIS ?JJN LOG

.iSHcrr.e: - - ....!.:-•- _.- -._ -i_.__ ..: r-.- - - -=•• Contract: . .

-=>.b Cede.: ......-.__ Case No.:.'. . . SAS No.: SDG No.:

: = -rLtiaent- ID Number:.- - -- . . . • Method: •

:art Date: •-.•••-•----• : - " • v ' "End Date: - . ' . _ ...

1
Ir.V [

Sa-nle [ D/F
N-c. [

- 1
1
I
i
I
I
1 '
!ii
1

^^ 1^^B i^^r i
ii
ii
i
I
I
I •
1
i
1
'[
!-

1 | . Analytes • -i
1 1 1

Time] % R . |A|S]A B!3]ClCjC
| |L|B[S A|S|0]A|R
1 - 1 1 1 M i l
1 M l MM
1 M E M M
1 M i l l !
i 1 I I I I I
1 E l l t i l l .
i i 1 M 1 1
1 I I ! t i l l
1 . I l l I l l l
1 1 M 1 I I I I
1 1 1 1 1 1 M I
I 1 I ] I I I I 1
1 M M M M
1. M 1 M M 1
! M 1 M 1 M
i i M M M i
1 M 1 1 M M
1 I I 1 . 1 1 M
1 I I I M M
1 . I l l M M
1 1 I I I 1 1 1 1
1 I I 1 1 - 1 M
1. ' II 1 1 1 1 1
1 . M l M i l
I M M M
1 1 I M M

i 1 M M I I
I E M i l l !
1 t ! 1 1 M 1
1 1 1 1 1 I I
1 - 1 . . 1 1 M..1.
! ! I l l J.....L
I , 1 1 1 M 1

C]C ?[?|M|M|H|N|K|S1A N T|V[ZJC|
0]U S1B|G|N|G|I| [EIG A[L.[ [N]NI

M E M 1 M 1 MM!
I M 1 1 M I ! I 1 II

1 1 i M .MM Mil
1 ! 1 i II M M i I 1 I I

1 M M M j 1 MM
1 I i 1 ! I I ! 1 i 1 1 I I

M M M 1 1 M M M E
i ! M l 1 1 1 1 M i l l
1 1 1 1 1 1 1 1 1 1 !
M M 1 M M i l l
M M 1 I M M i l !
1 t I I I I I I M i l l
i 1 M M 1 M i l l
! 1 1 ! I ( I I M E M

M 1 1 I f E 1 . M E M
M 1 1 1 I 1 1 M M
M E t 1 E 1 _ ! ! i I I
M M i 1 1 1 MM!
Ml M 1 M 1 LI 1
1 1 M i l l M i l l
M 1 1 ! M ! M M

, 1 - I I I I I I M M
. 1 M i l l M M

E M M 1 M i l l
E 1 M I 1 Mil

J I. M i l ! 1 MM
I 1 I 1 1 1 . I l l l

, I J 1 J 1 I 1 , MM
M E ! I E 1 1 . I I I I

. LI M T M .. J MM
'L - M 1 1 1 1 MM
1 I 1 1. .1 1 , 1 MM
M M 1 E 1 i ! 1.1 1

1 1 II E M M 1 1 1 1. M L 1 ... 1 __1 1 1 1
FORM XIV - IN 3/90



Lancaster Laboratories Quality Control Sunmary

Where quaifty is a science. . " . " " : : : " -—--;_- •~̂ ~"":,̂ ".~'Hethod"BUnk"
Instrumental Analysis Data

le Information ]] Kethod Blank Analysis Matrix: WATER

1 LLI
1 Sample No.

I
1
1
1
!
1
1
1
1
!
!
1
1
1

!
!
1
1
I
Lmwri
!
1
1
!
!
1
!
1
!

'l '

Client [
Designation
============= |

1
1
1
1
I
1
1
1
1
1
1
1
1

1

Parameter

Anion Scan
• Fluoride
j Chloride
| Nitrite-N
| Bromide
j Kitrate-N
| Phosphate
[ Sulfate
1
j Arrrnonia-N
| Chloride
j Chlorine
j Cyanide
| Cyanide

Reactivity
Nitrite - N
Nitrate - N
Phenol
Phosphorus
Sulfate
TOC
TOX
Kjeldahl

Nitrogen

1
1 _

Method
==CC=CCB

1C
1C
1C
1C
1C
1C
1C .

TAA
1C
1C
TAA

TAA
1C
1C
TAA
TAA
1C
TOC ..
TOX

TAA

Analysis]
D*te |

»>>»»*•
1
1

.

Meth Blank]
Desig. [ Batch Hurts r

1
1
1
I
1
1
1
1
i

J

1
1
1
I
I
[riiiii
i
1
1
1
1 .
1
1
1
1
I
1
1
1 .
1

Blank
Result

...

....

...

...

... - -

...
••- .
—
...

...

...

...

... .

...

...

...

...

...

1
Units

mg/L
mg/L
mg/L
mg/L
rog/L
mg/L
mg/L

mg/L
n>9/L
%

mg/L

mg/Kg
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L

mg/L

LOQ

1 ABBREVIATION KEY
Comments: " " "~| 1C = Ion Chromatography --- = Analysis not requested

| TAA = TechnTcon AutoAnalyzer ND =~ Not Detected
| D = Distillation J = Estimated Value below LOQ
[ TOC = Total Organic Carbon LOQ = Limit of Quantitation
| TOX = Total Organic Halogens ' NA = Not Applicable

LancasterlabOfBtoriesJnc. •. 2425 New Hdiand Pike, Lancaster, PA 17601-5994 • 717-656̂ S01W * TaxT7T7-65S-2681,65̂



Lancaster Laboratories Quality Control Summary

Wherequaityisasdence, Katrix Spifee Analysis
Instrumental Analysis Data

[Sraple Information |j Matrix Spike Analysis Matrix: WATER

! LLI f Client
[ Simple Ho. |Designation Jl

•
II 1
1 | Parameter (Heth

II Anion Scan |
1 j Fluoride [1C
IJ Chloride JIC
II Httrite-N [1C
Jl iromide |IC
jj NUrate-K JIC
Ji Phosphate JIC
jj Sulfate |IC
II 1
H Anmonia-N |TAA
jj Chloride JIC
jj Chlorine (1C
I] Cyanide JTAA
jj Cyanide j
j j Reactivity JTAA
jj Nitrite - N \IC
j] Httrate - N JIC
jj Phenol JTAA
II Phosphorus JTAA
Ji Sulfate JIC
II TOC |TOC
jj TOX |TOX
jj Kjeldahl j
jj Hitrogen JTAA
11 1
II 1
II I
It I
11 !
Ii !
II 1
Ii 1
ii ^ 1
It I
1! 1
11 i

Analysis
Date

Unspiked
Desis.

'

.

Unspiked
Result

—

—
...
...
...

...

...

...
—

...
.---
...
...
—

...
—

...

LOQ
Spiked
Desig.

Spike
Added

.

Spiked I
Result (Units

i
--- |mg/L
—— jmg/L
— |mg/L
--- jmg/L
— jmg/L
----- jmg/L
--- jmg/L

I
--- |roc/L
--- jmg/L
— j %
--- |mg/L

1

--- |mg/L
--- Jmg/L
--- |mg/L
--- jmg/L
--- jrng/L
--- |mg/L
--- jug/L

E
!
II
1
I
I
1
1

. 1
I
I
1

XREC

(

% Recovery Control Limit 75
Comments: % Recovery Control Limit 125

} ABBREVIATION KEY
|IC = Ion Chromatography — s Analysis Not Requested
|TAA = Technicon AutoAnalyzer ND * Not Detected
JD = Distillation J = Estimated Value belour LOQ
|TOC = Total Organic Carbon LOQ = Limit of Quantitation

= Total Organic Halogens NA = Not Applicable
* = Out Of Specification

Lancastertafaoratories, be • 3G5 New Hofand PBce, Lancaster, FA T7601-5994 #717-656-2301 ^M=ax; 717-655-2681



Lancaster Laboratories Quality Control Surmary

Where quality is a science. .-: '.' '.." ; - : - ': " V "~ Duplicate Analysis
Instrumental Analysis DataP====================l

e Information |
——— 1

LLI | Client |
Sfnple h'o., [Designation [
asr8BBBBBB«aBBBBBBBBBB«,

1 I
! 1
1 E
1 1
1 1

• 1 1
I

1 1
1 1
1 I

Duplicate Analysis Matrix: WATER |

[Analysis] 1st Dup [1st Dup
Parameter |Meth| Date | Desig. [ Result

An ion Scan |
Fluoride |IC
Chloride |IC
Nitrite-N [1C
Bromide JIC
Kitrate-N |IC
Phosphate |IC
Sulfate |IC

1
Amraonia-N |TAA
Chloride ] 1C

| 1 Chlorine 1C
E |j Cyanide JTAA
i
1
i
1 '
1
1
i

» l
I
!i
1
1
1
I

• ' 1
1
I
!
i
1
1

I Cyanide
1 Reactivity |TAA
[ Nitrite - N |IC
[ Nitrate - N |IC
[ Phenol |TAA
| Phosphorus |TAA
[ Sulfate |IC
! TOC |TOC
j TOX [TOX
| Kjeldahl [
j Nitrogen JTAA

1
!
1

...

...

...

....

...

...

...

...

...

...

.""

...

...

...

LOQ
2nd Dup |2nd Dup \
Desig. J Result [Units

1

1
--- ]mg/L
— IIDS/L
-» |ms/L
—— |mg/L
— |mg/L
--- |mg/L
--.- |mg/L

1
. — |mg/L

•-- |mg/L
— | %
— ]mg/L

1
— Img/Kg
--- |mg/L
— [mg/L
— |mg/L
-- |mg/L
--- Img/L
--- jmg/L
... jug/L

1
--- |mg/L

I
I
1
1
1
1
1
1
1
1 '
1
1

RPD [Control j
(X) JLimit i

20
20
20
20
20
20
20

20
20
20
20

20
20
20
20
20
20
20
20

20

Co-men:s: ,,-,=_,_- ,- -. "— -=̂ — - -W | ABBREVIATION KEY
|IC E= Ion Chromatography --•= Analysis Not Requested
|TAA = Technicon AutoAnalyzer ND = Hot Detected
|D = Distillation J = Estimated Value below LOO
JTOC = Total Organic Carbon LOQ= Limit of Ouantitation

, JTOX a Total Organic Halogens NA ='Not Applicable
|NR = Not Required * = Out Of Specification

LsncasterlaborHtQriesJnc • . 3425 New Holland.fife,;Lancaster, PA 17601-5994. • 717-€5$-230l r Tafc 7T7-SS6-26S1



Lancaster Laboratories Quality Control Summary

WherequaHtyisasdence. Method 8lank
Instrumental Analysis Data

Si-aple Information {[
ii tz>i*axzB9czxxxxxazx2=xzxs] Is

LLI Client ]j
Sample Bo. j Designation ||

11
i II
I IE
1

1 1
I 11

i

1

I
I
1
I
I
1
1

1
1

1
IXKXXCXBIXXXX

H
It

M
Ii
II

II
II
II

11
Ii
11n
i!
II
11
il
II
II
11

Carments:

Method Hank Analysis Katrix: SOIL

| | Analysis) Heth BlankJ
Parameter Met hoc; j Date | Desig. j Batch Number

An ion Scan
Fluoride 1C
Chloride 1C
Hitrite-N 1C
Bromide 1C
Hitrate-K 1C
Phosphate 1C
Sulfate 1C

Chloride 1C
Chlorine 1C
Cyanide | TAi
Cyanide I

Reactivity TAA
Sitrate-N TAA
Phenol ] TAA
Phosphorus [ TAA
Sulfate [ 1C
Sulfur 1C
TOC
TOX
Kjeldahl
Nitrogen

TOC
TOX

TAA

1C
TAA
D
TOC
TOX

E 1 1
1 1 1
i ! 1i :
! I i
1 l I
i !
I :
I 1 I

i !
1 1 1
1 I i
1 E I
1 I
1 E ]
1 ! I
1 i
i ;
1 !
1 1
1 I
[ i
1 t
1 !
1 1
! 1
1 1
1 f
I I
E 1
1 1
1 I
I |i l

1 1
1 i

.

Blank
Result

...i

...
. ---
—
...

...

—
...
...

* » •

.

.,.

...

...

---

1
Units 1 LOQ

tug/Kg |
mg/Kg j
mg/Kg j
us/Kg |
mg/Kg [
ms/Kg]
mg/Kg 1

1
mg/Kg I
%

mg/Kg |
i

ma/Kg |
mg/Kg |
mg/Kg I
mg/Ks[
mg/Kg j

J

mg/Kg [
mg/Kg [

1
mg/KsI

I

I

ABBREVIATION KEY
= Ion Chromatography ' " -"7- Analysis not requested
= Technicon AutoAnalyzer ND = Not Detected
= DisiiUetion J = Estimated Value below LOQ
* Total Organic Carbon LOO = Limit of Quantitation
= Total Organic Halogens NA = Not Applicable

1
E=Z

1

1

1

|.

I

|

1

[

I

1

1

1

1

I

I

I

|

1

1

1

1

1

f

I

1

I

1

I

1

1

1

I

J

I

I

f

1

1

I

1

1

1

I

LancasterUboratooes, inc • 2425 Mew Holland Pike. Lancaster, FA 17601-5994 • 7T7-656-2301 • Fax:



Lancaster Laboratories Duality Control Suimar)'

Where quality is a science. ...,',.; .... .., v _....;.:... .„,.,. Hatrix SpTlee Analys^s
Instrumental Analysis Data

• —— «=——
^prnple Information

] LL! | Client |
Sample No. [Designation [

I 1

i 1
1 1
! I

1
1
1

1
I - ' 1

I

1
1

f
i
1 . i
1- - - !
1
i

!

1
! . •

Matrix Spike Analysis Katrix: SOIL

| |Analysis[ Unspiked [Unspiked] I Spiked
Parameter '|Heth] Date | Desig. | Result LOQ | Desig.

An ion Scan
Fluoride |IC
Chloride |.IC
Nitrite-N |IC
Bromide ]IC
Nitrate-N |IC
Phosphate ]IC
Sulfate [1C

I
Chloride JIC ,
Chlorine |IC
Cyanide [TAA
Cyanide j

Reactivity [TAA
Nitrate-N [TAA
Phenol |TAA
Phosphorus JTAA
Sulfate
Sulfur
TOC
TOX
Kjeldahl

Nitrogen

1C
1C
TOC
TOX

TAA

...

...

....

...

...

...

...

...

...

—
...
...
...

...

...

...

'

Spike
Added

Spiked [
Result [Units] SMEC

I I
--- [mg/Kg]
--- [mg/Kg]
— |mg/Kg[
--- img/Kg[
--- |mg/Kg|
-- ]mg/Kg.]
— [mg/Kg[

i I
— |«g/Kfll
— % |
--- [mg/Kg]

! 1
— |mg/Kg]
--- [mg/Kg]
-• -|o9/Kg[
--- [mg/Kg[
--- IBS/KB]
— - y. \
--- [mg/KsE
---- [ms/Kg]

1 I
--- |mg/Kg|

I
I
1
1
I
I
1
1
1
1
i
1
1

[ ABBREVIATION KEY
(1C = Ion Chromatography --- = Analysis Not Requested
(TAA = Technicon AutoAnalyzer KO = Not Detected
|0 = Distillation " ". J = Estimated Value below LOQ
|TOC.= Total Organic Carbon • LOO = Limit of Quantitation
|TOX = Total Organic Halogens NA = Not Applicable
[ * = Out Of Specification

% Recovery Control Limit 75
Comments: -• - - •.-- -• -•- i- .. ... -.... -- .:'._._ -_-•_--__ _ •% Recovery Control Limit 125

Lancaster Laboratories, Inc. • . 2425 New htolland Pike, Lancaster, R\ T750V5994 . • _ 717-656-23



Lancaster Laboratories Duality Control Summary

WhefsquaFrtybasdence. • Duplicate Analysis
Instrumental Analysis Data

;c Ir.formation [( Duplicate Analysis Matrix: SOIL
1XZIXIXCXIXXX3X8XXXXXXXEZXJ j »SZ=CZES*E£SEEB==EEZES= = =SZ = E = = EE== = S = a= = EeS=3===E:fEE = SEa-EaSSEE = = Ea*=EK = ESS = EESS = S==ESZ = E = = EEE===-=

LLI | Client ]| | |
Sample Ko. (Designation j| Parameter {Heth

j | | Anion Scan ]
| jj Fluoride JIC
j JI Chloride JIC
j jj Nitrite-N JIC
| || Sroroide JIC
j jj Hitrate-H JIC
] jj Phosphate JIC
j JI Sulfate JIC
I IE I
| II Chloride JIC
[ jj Chlorine JIC
j jj Cyanide JTAA
] If Cyanide I
] j] Reactivity JTAA
1 jj Nitr«te-« JTAA
j jj Phenol JTAA
j jj Phosphorus [TAA
| jj Sulfate JIC
j jj Sulfur JIC
I 11 TOC ITOC
1 IJ TOX JTOX
] II Kjeldahl 1
1 jj Nitrogen JTAA
1 11 11 J 1 1

I !! !
1 If I
i ii I
1 11 !
1 II I
i il IE n i
1 f! !
1 II I
1 11 I
E 11 1
I 11 E

r»5»XS*XMXXSXE*XaxSXXBXX«XSXSESE£=EE=EaSEE=EE

Analysis,
Date 1

I
1

,

SKESEESSS

1st Dup
Desig.

;=Eja==E==E*.

1st Dup
Result

...

...

...

...

...

...

...

...

."..
i..
...

...

=E==£C=E=

L-03

'

=S==S==ES

2nd Dup
•Desig.

EBBSEESEES-

'

EB=a===E==E-

2nd Dup ] ] RPD | Control]
Result junitsj (%) JLimit

I 1
--- | ms/Kg j | 20
--- jmg/Kgj j 20
—— |mg/Kg] | 20
--- - IBS/KB | | 20
— IBS/KB i I 20
— IPS/KB I 1 20
--- jmg/Kgj j 20

1 I i
"- [mg/Ks| I 20
— % ] | 20
--- (mg/Kgj | 20

I | 20
— jmg/Kflj |
— (mg/Kg[ ] 20
— jmg/Kgj j 20
•-• jms/Ks]' 1 20
--- jmg/Kgj • j 20
— — X J ] 2 0
--- | mg/Kg] I 20
--- jmg/Kg[ | 20 '

1 i 20 |
--- |mg/Kgl [ 20 ,

I 1 I
1 1
1 I
1 I
1 1
1 1
i !
1 1
I 1
I I
1 1

1 f 1
I 1

S====E==SS=E===EE===S==ES==S==»

Comments: 1 ABBREVIATION KEY
[1C * Ion Chromatography ——= Analysis Not Requested
ITAA s Technicon AutoAnalyzer NO = Not Detected
ID s Distillation j = Estimated Value below Loo
[TOC = Total Organic Carbon LOQ= Limit of Quantitation
]TOX = Total Organic Halogens NA = Not Applicable
|NR = hot Required * = Out Of Specification

AR303252
Lancaster Laboratories, he • 2425 New Holland Pike, Lancaster; FA 17501-5994 • 717-656-2301 * Fax; 717-656-2681



Lancaster Laboratories Quality Control Summary

Where quality is a science. ...- , --- '..',.-.-=.-.-.-- .-~-~ -.-. ..:__._-__.__.-: -.: .-.̂'.~-:-.:'•-.._-.-̂^ &Lank .. .
—-•• -— --• --— ----- - —- - Miscellaneous Wet Chemistry

1
ample Information ] | Method Blank Analysis Hatrix: WATER |

| LLI | Client j
| Sample No. | Designation [| Parameter
S===================E===== | [ =======~=========

\ I | Alkalinity
1 j |[ to pH 8.3
I I || to pH 4.5
I | [ | Ammonia
| j JI Nitrogen
1 1 11 BOD .
1 1 II COD
i ] || Free Cyanide
1 | jj Hexavalent
j ] ]| Chromium
1 I ]] HBAS
[ I | | Oi I end Grease
[ | ] ] Orthophosphate
I 1 11 PH
| | [[ Petroleum
I [ | Hydrocarbons
] [ jj Total Solids
I i j| Total
J j [ Dissolved
m j | Solids
W 1 [ Total
[ j || Suspended
| j jj Solids
| j j Sulfide

1 I E
E 1 E
1 I 1
I 1 M
I 1 il
I 1 1!
1 1 • II
1 1 11
1 1 < 11
1 E 11
1 E 11
1 E 11

Comments:

|

Method

H
H

Tl
K
Tl
CO .

CO
CO
G
CO
H

IR
00

Analysis) Heth Blank) [ Blank | ]
Date | Desig. Batch Number j Result , | Units] LOQ

OD

OD
TI

1
I
1

1
1
1

I I
| —— mg/L I 1
| —— mg/L 1 1
I I
I ——
I ——
I -
I -
I
I -
I -
I "-
i -
i -
i
I —
I -
I
I

I
I

. ' I
i
I -
I —

I

mg/L I 1
mg/L j 2
mg/L j 50
mg/L [ 0.005

1
mg/L [ 0.02
mg/L [ 0.02
mg/L j 0.2
mg/L [ 0.01

j 0.01
1

mg/L [ 0.2
mg/L j 10

I
I

mg/L I 10
I
I

mg/L | 4
mg/L | 0.1

I
I
i
I
i

•• ' I I
I I
I I
I I
I I
i I
I I

ABBREVIATION KEY
TI = Titration --- = Analysis not requested
TU = Turbidimetric ND = Not Detected
CO = Colorimetric J = Estimated Value below LOQ ,
IR * Infrared Spectrophotometry LOQ = Limit of Quantitation
C = Gravimetric . NA ~ Not Applicable
D ' = Distillation M = Meter
OO = Oven Dried

Lancaster laboratories, inc.. • .2425 New Holland" Pike, Lancaster, FA" T7601-5994 • 717-656-2301



Quality Control Surmary

Lancaster Laboratories___________ ........,.,,.. ...v,.
Where quality IS 3 SQence. Miscellaneous Wet Chemistry

z:»(Sample Information ]j Katrix Spike Analysis Matrix: WATER

LLI
Sample No.

'

Client U | [Analysis
Designation jj Parameter [MethJ Date

Unspiked
Desig.

II Alkalinity | [ |
H topHS.3 JM ]
jj to pH 4.5 JK j
If Ammonia ' ] [
jj Nitrogen JTI j
II 100 |H ]

M c00 IT* f
jj Free Cyanide JCO |
H Hexavalent [ ]
| { Chromium ]CO j
jj HSAS JCO I
jj Oil and GreaseJG j
U OrthophosphsteJCO |
UP" H !
II Petroleum | ]
jj Hydrocarbons JIR j
II Total Solids JOD | '
II Total I I
|i Dissolved ] ]
jj solids JOD j
II Total | |
II Suspended { j
jj Solids |00 |

} || Sulfide [TI ]
I f i I I
I I I I I

11 1 I
I i ! I I
f II i I

I I I I .
I I I I I

fi I 1
I I I I I

11 E I
I I I I I

11 1 1

Unspiked
Result

...

...

...

...

...
—
...

...

...

...

...

...

| Spiked
LOO j Desig.

i

1

1
2
50

0.005

0.02
0.02
0.2

0.01
0.01

0.2
10

10

4
0.1

1

1

1 1
1

.̂

Spike
Added

Spiked |
Result [Units

1
--- jms/L
--- jmg/L

I
— jmg/L
—— |rog/L
--' jmg/L
--- jmg/L

j
— fmg/L
--- jmg/L
- | X
-•- jmg/L
... j

1
— Jmg/L
•-- jmg/L

!
1

—— jmg/L

I
I

—— |mg/L
— jmg/L

3
1
i
I
1
1
I
I
1
I
1
1

JKEC

% Recovery Control Limit 75
Comments: X Recovery Control Limit .125

I ABBREVIATION KEY
JT1 E Titration —— = Analysis Not Requested
|TU ' TurbidtiMtric ND "= Not Detected
|CO = Colorimetric J = Estimated Value below LOQ
J1R = Infrared Spectrophotometry LOQ * Limit of Quantitation
|G E Gravimetric NA = Not Applicable
ID £ Distillation M = Meter
|00 = Oven Dried * , = Out Of Specification

RR3Q3251*
UocisterUbcxH»oes.tnc • 3425 New Holland Pike. Lancaset» T7601-5994 • 7T7-656-2301 • Fax: 7T7-656-2681



Quality Control Summary

Lancaster Laboratories ________;_________
——————————:————:———:——————-—~~—-——————:———-.——-——•————————:———:——~~~—Duplicate Anatysvs
Where quality is a science. _ _ __ ««»«««.«che»is,ry

•ample Information jj Duplicate Analysis
========;:_=============== 1 1 =====-============================= —— eE= ========—————————————— j | ——————————— , —————————————————— ——————————————————————————————— EE —————————————

LLI | Client || [ [Analysis] 1st Dup 1st Oup
Sample No. [Designation | Parameter JMethj Date Desig. Result

•

.

i

I] Alkalinity ]
| to pH 8.3 H

j[ to pH 4.5 |H
I | Ammonia j '
II Nitrogen [TI
]j BOD |M

j COO JTI
( ] Free Cyanide |CO
| Hexavalent

[[ Chromium CO
|| MBAS (CO
j| Oil and Grease JG
|f Orthophosphate|CO
] ] pH JM
[ Petroleum

[| Hydrocarbons [IR
i I| Total Solids |OD

H Total
[ [ Dissolved

| II Solids
|| Total
] ] Suspended
[ Solids
j Sulfide

I I
I I
1 1
31
11 '

1
I I
I!
I I
11

1
1!

00

OD

TI

I
...
...

... =

...

...

...

...

Matrix: WATER

LOO

1
1

1
2
50

0.005

0.02
0.02
O.H

0.01
— [ 0.01

I
- | 0.2

10

...

...

...

;i
1

1 1
I 1
1

1 I

10

4
0.1

2nd Dup 1 2nd Dup [
Desig. | Result |Units

-̂

--- [mg/L
--- jmg/L
|

•-- jmg/L
— • [mg/L
... mg/L
--- [mg/L

1
--- ]mg/L
--- jmg/L

X
--- jmg/L
... |

!
-" |mg/L
-•- jmg/L

--- [mg/L
I
1

—— |mg/L
— - IBB/L

RPD (Control
(X) Limit

20
20

20
20
20
20

20
20
20
20
20

30
20

20

'20
20

1

1

Comrwnts: . _......_.___... ... ] . ABBREVIATION KEY.
|TI = Titration ---= Analysis Not Requested
|TU E Turbidimetric ND E Not Detected
|CO = Cblorimerric J = Estimated Value below LOQ
[IR = Infrared Spectrophotometry LOQE Limit of Quantitation
|G E Gravimetric NA = Not Applicable
[D E Distillation . H * Meter
]00 E-Qven Dried * = Out Of Specification
JNR = Not Required
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^Ir Wherequalftyisasdence. " Hethod BlanJc-

Miscellaneous Wet Chemistry

| Sample Information j] Hethod Blank Analysis Matrix: SOIL

LLI
Sample

Client jj Analysis Heth Blank)
Designation J| Parameter \ Method] Date Desig. | Batch Number

II Ammonia
IJ Kitrogen
|| CCC
II Hexavalent
[ ] Chromius
Jl HSAS
II Moisture
jj Oil and Grease
II PH
II Petroleua
] I Hydrocarbons
|| Sulfide
jj Reactivity
Jj Sulfide
U Titrimetric
II
ii
ii
ii
if
il
il
ii
II
ii
il
II
II
II
I i
II

» *- a i fc A A a A & a-i*s ̂n js— ̂ia*s— --̂ i s ̂&g— a^

I
D
TI

CO
CO
CO
G
H

IR

TI

TI

IIn iiiii iu

Blank | |
Result Unti:s[ LOQ

——
——

——
——
——
——
...

...

...

...

SS.S—— -a-Sii.—— fr.—— *•- —— ta-=i-

1
Big/Kg 1 1
mg/Kg] 50

I
mg/Ks| 0.2
mg/Kg I
* I
* | .0.2

I
I

mg/KsJ 20
I

mg/Kg I 50
I

ma/Kg | 5
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
i
I
I

I I
I

I I
«--MM«M_M_«._M__M:!MSXX3KX^=,=XSS=E^ME;^ES_==S«_=^^

Comments »
ABBREVIATION KEY

Tl * Titration --- =- Analysis not requested
TU = Turbidiroetric HD = Mot Detected
CO = Coloriffletric J * Estimated Value below IOQ
IR s Infrared Sfxctropho tome try LOQ = Limit of Quantitation
G = Gravimetric NA - Not Applicable
D = Distillation H = Meter j
00 = Oven Dried j
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Lancaster Laboratories Quality Control Summary

Where quality is a science. ,,,.,.... ...:. _ ~ . . . „ . . ; • Matrix sP'tft Aftalvsls
Miscellaneous Wet Chemistry

^mple Information || Matrix Spike Analysis Katrix: SOIL

[ LLI | Client jj | |Analv_U[Unsp1ked |Unspiked| Spiked
| Sample No. [Designation || Parameter |Meth| Date | Desig. Result | LOQ | Desig.

1
I 'i

i

j

i

| { Ammonia |
[I Nitrogen |D
II coo |TI
| | Hexavalent |
|| Chromium JCO
|| KBAS [CO
|| Koisture |OD
]| Oil and Crease |G
II PH
] t Petroleum
| | Hydrocarbons
|| Sulfide
| | Reactivity
[[ Sulfide
[[ Titrimetric
I!
II
I!
I I
IIn1 1
I I
11
1 1

, II1 11 1
I I
I I
1 1
I I
1 1
1 1 .
II
I I
1 1
II

M

IR

Tl

TI

...

...

...

...

——
...

...

...

'

1
50

0.2

0.2

20

50

5

Spike
Added

Spiked |
Result (Units XREC

--- jmg/Kgi
— jmg/Kgj

1 1
— |mg/Kgj
— |mg/Kg|

X
X

...

— jms/Kg
1

— Img/Kg|
1

— I mg/Kg ]

X Recovery Control Limit 75
Comments: . X Recovery Control Limit 125

I ABBREVIATION KEY [
|TI = Titrati.on --- E Analysis Hot Requested |
|TU * Turbidimetric ND = Hot Detected . |
[CO E colorimetric LCS * Laboratory Control Standard]
|1R = Infrared Spectrophotometry LOQ = Limit of Quantitation j
JG = Gravimetric NA * Not Applicable |
|0 = Distillation M E Meter |
IOD = Oven Dried * s Out Of Specification \
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WherequaHtyisasdence.~ " Duplicate Analysis

Miscellaneous Wet Chemistry

MM------»MM-*B3t __«-** I | XJE-SXMSES3JS 3EE SSE E ES E E £ SEE SEE EgES ESSSJSEgS E S g =- E aSSEEgs EEES S==E E S Sg=a=S-S===ESgJ=ESS S=SSEES3=E!

{Sample Information [[ Duplicate Analysis Katrix: SOIL

| LLI I Client jj
Sample Ho. (Designation Jf Parameter

zs_==

iHeth
E==ES

I {I Ammonia ]
| jj Nitrogen JD
f II COO JTI
| [j Hexavalent |
j jj Chromium JCO
j jj KBAS JCO
j jj Moisture JCO
| | | Oil and GreaseG

1 II P« >
I } I Petroleum [
| jj Hydroc-rfaonsjIR
| IJ Sulfide |
j jj Reactivity JTI
[ I| S-tflde

, I jj Titrimetric |T1
1 11
1 IE
1 Ii
I II
1 11r IEi ii
f H1 II[ 11
I El
1 II
1 II
J II
i II
1 IIi ni iii ni ii ii H

=-=EES=XS

Analysis
Date

1st Dup | 1st Dup
Desig. [ Result

-*"- -.•*_-* — —i—i-e — -« —

'

...

...

—
...
—
.,.
...

—

—

,

LOQ
r-fr- ,-r .

1
50

0.2

0.5
0.2

0,01

20

50

5

= =E = JJ===E:S:== E as SE

2nd Dup (2nd Dup
Desig. Result Units

RPD [Control
| (X) |Limit

°* ————————— —— »-——— -B_- ™fc ————— -«. ——— -*»* ————— =-

I I
— |mg/Kg| 20
— |mg/Kgj

f
— | mg/Kg |
— jmg/Kg|

X
X

--- jmg/Kg

— |mg/Kg

— |mg/Kg

— |mg/Ks

20

20
20
20
20
20

20

20

20

1
1
1
i

1

1

1

Comments: | .ABBREVIATION KEY
)TI = Tftratfon —•* Analysis Not Requested
|TU = Turbidimetric ND = Not Detected
JCO = Colorimetric LCS * Lab. Control Standard
|IR = Infrared Spectrophotometry LOQ= Limit of Quantitation
JG * Gravimetric NA = Not Applicable
|D s Distillation H * Meter
[OD = Oven Dried * * out Of Specification
|NR = Not Required

•
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Lancaster Laboratories Quality Control Summary
Where quality IS a Science. ̂.L. -. ,,U" •_';_:_ ..̂ .̂ 1—̂  .-̂-.::..:̂~ " ~~ Laboratory control stanaara Anaiy

Miscellaneous Wet Chemistry

W"== -==
ipample Infor

1 ui
Sample No.

nation |[ Lab Control Spike Analysis Matrix: SOIL

Client jj
Designation |j Parameter

{[ Ammonia
| jj Nitrogen
1 1 II coo
| || Hexavalent

I

I

1

1

1r

Heth
====E

D
TI

|| Chromium {CO
jj MBAS | CO
j| Moisture JCO
I [ Oil and Grease |G
II PH |M
| ] Petroleum
|| Hydrocarbons | IR
|| Sulfide |
[j Reactivity JTI
I J Sulfide
[( Titrimetric
I I
II
I I
I I
I I
N
II
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I

TI

Analysis
; Date

6/17/92

Unspiked
Desig.

BLANK

Unspiked
Result

...

ND

——

L
LOQ

20

Lab Cntrl
Desig.

STANDARD

'

1

Lab CntlJLab Cntl | |
Added Result |Units| XREC

5000

X Recovery

1 1
— Img/Kg]
— jmg/Ksj

i 1

5132

—

ESS5ESSSB

Control

Img/Kg
mg/Kg
X
X

mg/Kg

mg/Kg

mg/Kg

Limit

102.6

75
Comments: ., -. --- . - • X Recovery Control Limit 125

| ABBREVIATION KEY
|TI - Titration — = Analysis Not Requested
|TU = Turbidimetric ND = Not Detected
|CO * Colorimetric LCS E Laboratory Control Standard
JIR = Infrared Spectrophotometry . LOQ E Limit of Quantitation
JG & Gravimetric NA E Not Applicable
|D - Distillation H = Meter
[00 s oven Dried .* = Out Of Specification
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1.0 INTRODUCTION

Environmental Resources Management, Inc. (ERM, Exton, PA) has
developed a field analytical service for providing high quality data in real
time for the Middletown Airfield Facility Investigations at the
Middletown Airfield. The ERM-Field Aixalytical Services Technology
(ERM-FAST®) service consists of qualified chemists using laboratory-
grade analytical instrumentation to perform on-site analysis of potentially
contaminated matrices. It is intended that the analytical facility will serve
as a tool capable of analyzing site matrices to provide both screening level
(Level H) and analytical (Level HI) data on-site. This information can then
be utilized by project management to best direct the investigation in terms
of changes in scope, additional sampling and analysis, and the selection of
samples for laboratory confirmation.

1.1 .ERM-FAST SERVICE DESCRIPTION

The ERM-FAST service will provide field screening data by using a Gas
Chromatograph (GC) instrument equipped with dual detectors in series;
an electrolytic conductivity detector (ELCD) and a photoionization
detector (PID) for analysis of volatile organic and selected semivolatile
organic compounds. The GC is equipped with a data integration software
system and will be configured for headspace injection. The ERM-FAST
service will provide field analytical data by using a Gas
Chromatograph/Mass Spectrometer (GC/MS) instrument. The GC/MS is
equipped with a Purge and Trap Concentrator which is interfaced directly
to the column inlet on the GC. The GC/MS is also equipped with a 70 ev
ion source, quadrupole and electron multiplier mass-selective detector. A
386 MHz PC with full chromatographic and spectral interpretation
software, including the NIST mass spectral library database, are also
included in the system.

The instrumentation and external personal computers (PCs) used in the
data reporting will be housed in a cube-style truck located on site to
provide data on a rapid turnaround basis. No significant effects of
ambient air are anticipated do to local airport activities. The GC/MS
analyses to be performed shall be carried out in a closed system with an
internal helium environment. Additionally, the facility requires only
reagents necessary for the analysis of volatile organics, and therefore no
reagents that can potentially interfere with volatiles analyses shall be
present within the field facility. The operating analytical space of the

ERM.INC. -- - -- _. __.._____ .— ._,-. MUXHSOWNAOFffiIJ>̂ MOOS-ttXH.JULYl,I9«

" AR303266



Section: 1 Page: 2 of 2
Date: July 1,1994 Revision No.: 1

track will be climatically controlled by heating and air conditioning units
to maintain a stable operating temperature for proper performance during
analyses.

12 ERM-FAST QUALITY ASSURANCE PLAN (QAP)

The sections that follow contain detailed descriptions of all aspects related
to the operation of ERM-FAST ("the field facility") on site. General areas
of attention pertain to standard operating procedures, analytical methods
and capabilities, and data quality control/quality assurance.

EUCINC AR30W7
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2.0 PROJECT ORGANIZATION AND RESPONSIBILITIES

While all personnel involved in an investigation and in the generation of
data are implicitly a part of the overall project and quality assurance
program, certain individuals have specifically delegated responsibilities.
Within ERM, Inc. and ERM-FAST® these are the Technical Director, the
Technical Manager, the Chief Field Chemist, the Quality Assurance
Manager, Field Chemists, Field Technicians, and the Facility Schedule
Coordinator. Detailed descriptions of qualifications and experience for
each of the personnel involved in investigations and in the generation of
data are included in Attachment 1 of this QAP.

2.1 TECHNICAL DIRECTOR

David E. Gallis, Ph.D. is the facility Technical Director (TD) for ERM-
FAST. Dr. Gallis is ultimately responsible for the overall technical and
analytical design for the project.

The TD maintains routine communication facility Technical Manager,
Task Coordinator, and the Project Manager (as described in Section 2.6 of
the QAPP) to aid in logistics and establishing analytical details. The TD .
serves as the prime client and agency contact on matters of analytical
activities.

22 TECHNICAL MANAGER

Mr. David R. Catherman is the Technical Manager (TM) for ERM-FAST.
He is responsible for oversight of the various technical and analytical
elements of a project.

The TM maintains routine communication facility Technical Director and
Task Coordinator. The TM also maintains routine contact with the field
facility team to monitor on-site work and regularly review major work
elements prior to submittal.

ERfcCINC..
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23 FACILITY TASK COORDINATOR ..._...

Mr. William L. Goldschmidt is the Facility Task Manager (FTQ for the
project. He is responsible for coordination of the technical and analytical
progress, and scheduling elements of this project. The FTC is the main
communication link between the field personnel and the Project Manager
(as described in Section 2.6 of the QAPP).

The FTC maintains routine contact with the field facility team to assure
project work is being completed as scheduled. The FTC oversees all
scheduling and budgeting for the field analytical services..

2.4 QUALITY ASSURANCE MANAGER

Ms. Shawne M. Rodgers serves as Quality Assurance Manager (QAM) on
all projects requiring the collection of data, and as such is not directly
involved in the routine performance of technical aspects of the
investigations.

The QAM's responsibilities include the evaluation and review of the
Quality Assurance Project Plan and final analytical reports.

2.5 CHIEF FIELD CHEMIST

Ms. Cheri A. Pearson is the Chief Field Chemist for the facility. Her
primary responsibility is the on-site supervision and use of the field
facility. This includes all aspects of preparation and analysis of samples,
data compilation, and tracking quality control sample analysis frequency
and integrity. Additionally, she is responsible for maintenance and up-
keep of tiie facility, assisting in method development, and training and
direction of other Field Chemists and Technicians with respect to facility
analytical instrumentation.

2.6 FIELD CHEMIST

Mr. Michael Osterhaudt is the field facility Field Chemist His primary
responsibilities include all aspects of preparation and analysis of samples,
data compilation, and tracking quality control sample analysis frequency
and integrity. Mr. Osterhaudt will also monitor all aspects of sample
custody, storage, and preparation for analysis.

, IfM



Section: 2 Page: 3 of 3
Date: July 1,1994 Revision No.: 1

2.6 FTELD TECHNICIAN

Ms. SueEllen Doty is the field facility Field Technician. Her primary
responsibilities include all aspects of sample custody, storage, and
preparation for analysis. She is also a vital communications link between
field sampling personnel and the field analytical facility. Additionally,
she may assist the field sampling team in the procurement of samples if it
is deemed appropriate by the Project Manager (PM).

EKM,INC, ,__=-, = _,.= - ______ _____
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3.0 QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA IN
TERMS OF PRECISION, ACCURACY, REPRESENTATIVENESS,
COMPARABILITY, AND COMPLETENESS

3.1 OVERALL OBJECTIVES

Data Quality Objectives (DQO) are quantitative and qualitative statements
specifying the quality of the environmental data generated on site by the
field screening unit to support the decision-making process. DQO define
the total uncertainty in the data that is acceptable for each specific activity
during the investigation. This uncertainty includes both sampling error
and analytical error. Ideally, zero uncertainty is the intent; however, the
variables inherently associated with the process (field sampling and
analysis) contribute to uncertainty in the field data. It is the overall
objective to keep the total uncertainty within an acceptable range that will
not hinder the intended use of the field data. In order to achieve this
objective, data quality requirements such as quantitation limits, criteria for
accuracy and precision, sample representativeness, data comparability,
and data completeness have been specified. The overall data quality
objectives and requirements will be established such that there is a high
degree of confidence in the measurements performed. The data collected
in the field by the screening unit during the course of an investigation will
be used to answer the following questions.
1. Are targeted compounds present or absent in the matrices

(qualitatively)?
2. If targeted compounds are present, what quantities (concentrations)

are present in the matrices (quantitative)?
3. What is the need for additional and/or expanded analyses?

The sample media that will be collected to answer these questions will be
soils, soil vapor, and ground water as determined by the Project Manager.
As previously stated, the parameters that will be .used to specify data
quality requirements and to evaluate the analytical system performance
are precision, accuracy, representativeness, completeness, and
comparability (PARCC). Table 3-1 defines all of these parameters.

ERHINC. .
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Table 3-1 Definitions of Data Quality Parameters

* Precision - a measure of the reproducibility of measurements under
a given set of conditions.

* Accuracy - a measure of the bias that exists in a measurement
system.

* Representativeness - the degree to which sample data accurately
and precisely represent selected characteristics.

* Completeness - a measure of the amount of valid data obtained
from the measurement system compared to the amount that is
required.

* Comparability - a measure of confidence with which one data set
can be compared with another._____________________

32 FIELD INVESTIGATION QUALITY OBJECTIVE

The objective with respect to the field investigation is to maximize the
confidence in the field data in terms of PARCC

Section 8.1 presents the frequency with which method blanks, field
duplicates, field blanks, matrix spike samples and continuing calibration
checks will be analyzed by the field screening unit such that a specific
degree of precision and accuracy can be calculated. The data quality
objective for field duplicates is to achieve precision equal to or greater
than that summarized on Table 3-2.

Precision will be calculated as the relative percent difference (RPD) or
percent difference (%D) if there are only two (2) analytical points and as
relative standard deviation (RSD) if there are more than two (2) analytical
points. The analysis of method blanks, field blanks, continuing calibration
checks, and matrix spike samples will provide a check on accuracy.
Although accuracy can be assessed by evaluating the results of blanks,
blanks do not monitor analyte losses. The analyte loss will be checked by
the evaluation of the matrix spike samples, as well as internal standard
recoveries and surrogate recoveries on a sample by sample basis. The
analysis of blanks will, however, monitor contaminants introduced with
the sampling process, preservation, handling, and the analytical process.
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The data quality objective for method blanks and field blanks is to meet or
exceed the Practical Quantitation Limits (PQLs) for the analyses. The
PQLs for the field facility screening protocols are specified in Section 6,
Table 6-1.

In the event that the analysis of quality control samples proves
contamination and/or poor recovery, the associated data will be qualified
as described in Section 103. Through the submission of field QC samples,
the distinction can be made between facility problems, sampling
technique, and sample matrix variability.

Table 3-2 Criteria Objectives for GC Screening Data

Field Facility Objectives for Selected Volatile/Semivolatile Fractions
Precision Objectives Soil Soil Vapor Water

Held Duplicate
(Blind or Labeled) Within 35% RPD. NA Within 35% RPD

Field Analysis Replicates Within 35% RPD Within 35% RPD Within 35% RPD
Initial Calibration Within 30% RSD Within 30% RPD Within 30% RSD
Continuing Calibration Within 30% D Within 30% D Within 30% D
Checks

Accuracy Objectives

field or Method Blanks
Matrix Spiked Samples

Soil

Less than the PQL
70-130% Recovery

Soil Vapor

Less than the PQL *
NA

Water

Less than the PQL
90-1 10% Recovery

NA K Not Applicable
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Table 3-3 Criteria Objectives for GC/MS Analytical Data

Field Facility Objectives for Volatile Organic
__________Compounds__________

Precision Objectives Soil

Field Duplicate
(Hind or Labeled) Within 35% RPD
Held Analysis Replicates Within 35% RPD
Initial Calibration Within 30% RSD
Continuing Olibration Within 25% D
Checks

Accuracy Objectives Soil

Held or Method Blanks Less than the PQL
Matrix Spiked Samples 75-125% Recovery
Internal Standards -50 to +100% of ICAL

Signals
Surrogate Standards As per Method 8260

33 FIELD FACILITY DATA QUALITY OBJECTIVES

The screening facility will demonstrate analytical precision and accuracy
by the analysis of method blanks, field duplicates, matrix spikes,
calibration check standards, internal standards (GC/MS analyses only),
and surrogate compounds (GC/MS analyses only). Precision (as well as
instrument stability) will also be demonstrated by comparison of
replicated response of calibration check standards and by the comparison
of duplicate analysis data. Facility screening accuracy will be
demonstrated by the addition of analytes spiked into a representative
matrix, and also by the analysis of field and method blanks. Facility
accuracy for GC/MS analyses will be demonstrated by the specific
procedures listed in the Standard Operating Procedure (SOP) for GC/MS
analysis attached to this QAP (Attachment 2). The SOP is identical to SW-
846 Method 8260, Revision 0, July 1992. Accuracy will be presented as
percent recovery (%R).

The field chemist will process an aliquot of sample such that the analytical
results will provide a high degree of representativeness with respect to the
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sampling point. In addition, the field chemist will document all analytical
problems encountered during the course of the investigation and
determine if any problems affect the quality of the data. Communication
will be maintained with the Facility Task Manager and/or Project
Manager so that analytical problems encountered with critical sample
points will allow these samples to be re-collected and/or reanalyzed
without delay. Furthermore, ERM-FAST services will provide data
deliverables sufficient to ensure that analytical methods, parameters, level
of QC and reporting units are consistent throughout an investigation.

3.4 - -CRITERIA OBJECTIVES

The quantitative accuracy and precision objectives (criteria) that ERM-
FAST will require for the field facility are summarized in Table 3-2 and
Table 3-3. The precision and accuracy objectives are set for soil, soil vapor,
and water matrices for each quality control parameter.

The Practical Quantitation Limits (PQLs) for the seventeen site specific
volatile and semi volatile organic compounds for GC screening are listed in
Table 6-1. The PQLs are 5 micrograms per liter Qig/L) water, 10
micrograms per kilogram (fig/kg) soil, and 5 ug/L soil vapor. The PQLs
for the Target Compound List (TCL) Volatile Organic Compounds (VOCs)
for GC/MS analysis are listed in Table 6-2. The PQLs are 25 ̂ig/Kg soil.
However, it should be noted that actual quantitation limits are sample
specific and depend on variables such as dilution factors, samples
matrices, percent moisture, and the specific analyte. The data reported at
or near the PQL will be handled cautiously since the stated data quality
objectives for accuracy and precision may not '"translate" well in some
situations (i.e., accuracy and precision suffer for results approaching the
PQL).

3.5 DATA MANAGEMENT OBJECTIVES

It is a data management objective that all aspects of a field analytical
investigation for sample preparation and analysis use/decisions, etc be
performed in conjunction with thorough and appropriate QA/QC
documentation. The specific details of this documentation can be found
throughout this document.

It is expected that, by the design of separate data quality requirements for
field sampling, field analysis and laboratory analysis, dear distinctions
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can be made such that any problems found in the system can be isolated
with respect to the cause. Conversely, the data quality requirements are
also designed to provide an indication of the variability inherent to the
overall system.

The overall data management objective is to provide a complete database
with a high degree of confidence through the use of a unified approach of
sampling, analysis, data assessment (data review) and data qualification
(data validation).
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4.0 SAMPLE CUSTODY

4.1 — SAMPLE CUSTODY OBJECTIVES

The primary objective of sample custody procedures is to create an
accurate written record which can be used to trace the possession and
handling of all samples from the moment of their collection, through
analysis and up to their final disposition. Custody for samples collected
during an investigation will be maintained by the Field Operations
Manager (FOM) or the field personnel collecting the samples, as well as
the field facility chemist and technician according to the procedures stated
in the QAPP. The FOM, chemist, technician, or the field personnel will be
responsible for documenting each sample transferred on site, and
maintaining custody of all samples designated for analysis by the
commercial laboratory until they are shipped to the laboratory.

The facility chemist and technician will complete the Cooler Receipt Form
recording time, date, and name of recipient, and will also note any
damaged sample containers or discrepancies between sample chain of
custody (COC) and site-specific sample information on the sample
container. These discrepancies will also be communicated to the FOM or
field sampling personnel, so that proper action can be taken. Full
documentation of problems encountered with samples and any action
taken will be recorded by the Field Technician on the chain of custody
forms and in the field facility log book.

42 SAMPLE STORAGE

Samples will be stored in a cooler with sufficient double bagged
conventional ice to ensure that proper temperature is maintained (4°C ±
2°), before and after analysis. All sample aliquots that will be removed by
the facility chemist will be recorded and entered by mass or volume,
which ever is applicable, in the field facility log book and data base as
described in Section 7.0.
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5.0 . ̂ CALIBRATION PROCEDURES AND FREQUENCY

5.1 FIELD FACILITY GC INSTRUMENTATION STANDARDIZATION

5.1.1 Soil and Water Samples

The seventeen site-specific volatile and semivolatile organic compounds
listed in Table 6-1 will be screened by the gas chromatograph (GC) prior to
the start of the sample screening on site. These will be prepared as
aqueous standards at three concentrations (10,50, and 200 parts per
billion). Calibration data obtained from these standards will be used to
generate a three-point calibration curve which must pass Relative
Standard Deviation (RSD) criteria as listed on Table 3.2. Intensity data
obtained from these standards will be used to generate compound-specific
Calibration Factors (CFs). The predetermined CF values will be used to
quantitate concentrations of compounds of interest in samples screened at
the site. A mid-range standard (50 ppb) will be screened as a Continuing
Calibration Check (CCC) standard once in every 20 samples screened.
Results from CCC analyses will be used to evaluate on-going GC
instrument performance with respect of the initial CF values obtained
from three-point standardization. If it is determined that any CCC
standard analysis is outside criteria for a given analyte (%D>30), the initial
standardization will be performed and RSD criteria for the three-point
calibration curves will be met prior to the continuation of soil and water
sample screening.

5.1.2 Soil Vapor Samples

The seventeen site-specific volatile and semivolatile organic compounds
listed in Table 6-1 will be screened by the gas chromatograph (GC) prior to
the start of the sample screening on site; These will be prepared as vapor
standards at three concentrations [1,5, and 10 micrograms per liter air
(ug/Lair)3- Calibration data obtained from these standards will be used to
generate a two-point calibration curve (mid and high level standards)
which must pass Relative Percent Difference (RPD) criteria as listed on
Table 3.2. Intensity data obtained from these standards will be used to
generate compound-specific Calibration Factors (CFs). The
predetermined CF values will be used to quantitate concentrations of
compounds of interest in samples screened at the site. A mid-range
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standard (5 ug/Lai-) will be screened as a Continuing Calibration Check
(CCC) standard once in every 20 samples screened. Results from CCC
analyses will be used to evaluate on-going GC instrument performance
with respect of the initial average CF values obtained from two-point
standardization. If it is determined that any CCC standard analysis is
outside criteria for a given analyte (RPD >30%), the three-point
standardization will be performed and RPD criteria for the two-point
calibration curve will be met prior to the continuation of soil vapor sample
screening.

52 FIELD FACILITY GC/MS INSTRUMENTATION CALIBRATION AND
STANDARDIZATION

52.1 GC/MS Mass Calibration

Calibration procedures will follow the protocols listed in the SOP (SW-846
Method 8260, Revision 0, July 1992).

In order to ensure that all sample analyses are performed with stable
instrument operation, the GC/MS unit will be initially calibrated using an
automated calibration procedure designed by the instrument
manufacturer using decafluorotriphenylphosphine (DFTPP). The
automated calibration procedure consists of a calibrant gas that is
introduced directly into the mass spectrometer. The calibration is
conducted by the instrument software such that the detector and optics
settings are electronically optimized over the mass range (mass axis offset
of gain). This calibration will be performed prior to the start of on-site
analyses. The calibration will then be manually checked daily by the Chief
Held Chemist prior to, during and after field analysis each day using
SW846 bromofluorobenzene (BFB) tuning criteria. If the instrument is
deemed to be out of calibration at any time, the automated calibration will
be repeated until calibration is within the specified criteria.

522 GC/MS Standardization

Standardization procedures will follow the protocols listed in the SOP
(SW-846 Methods 8260, Revision 0, July 1992).

Five known (traceable) and varying concentrations of the Target
Compound List (TCL) Volatile Organic Compounds will be analyzed by
the on-site analytical facility prior to performing sample analyses at the
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site. These will be prepared as aqueous standards at five concentrations
(10,25,50,200,500 parts per billion). Intensity data obtained from these
standards and internal standards will be used to generate specific Relative
Response Factors (RRFs). The RRF of the mid-point standard will be used
to quantitate sample concentrations of the compounds of interest if
samples are analyzed directly after initial calibration. Otherwise, RRF
values for the previous continuing calibration standard will be used. A
mid-range standard will be analyzed as a Continuing Calibration Check
standard (CCC) containing all compounds of interest every 12 hour shift
and repeated after the analysis of 20 samples within that 12 hour shift.
The RRFs from CCC analyses will be used to evaluate sample
concentrations and on-going GC/MS instrument performance (by
checking the SPCCs and CCCs as described in sections 7.4.3 and 7.4.4 of
the method, respectively) with respect to the initial RRF values obtained.
If and CCC compound demonstrates a deviation greater than 25%
difference a new initial calibration will be performed. The CCC will be
prepared from different stock than that of the initial calibration standards.
If it is determined that any CCC analysis is outside criteria for a given
analyte, a new initial calibration will be performed. For all analyses,
pentafluorobenzene, 1,4-difluorobenzene, chlorobenzene-ds, and 1,4-
dichlorobenzene-d4 will be used as internal standards. During routine
operation, changes less than 50% or greater than 100% of the average
initial calibration internal standard signal will be considered a suspect
event, and will require sample reanalysis.
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6.0 ANALYTICAL PROCEDURES

All standard operating procedures for the on-site analytical facility are
included in Attachment~2 of this QAP. -_-.....

6.1 .FIELD FACILITY ANALYTICAL PROCEDURES

All analytical procedures to be used by the field facility have been
developed to provide rapid turn-around analytical results. All analytical
methods and sample processing protocols have been developed and field
tested by ERM-FAST using analytically pure reagents and certified
standards.

Table 6-1 and Table 6-2 present the Practical Quantitation Limits (PQLs)
for the site-specific volatile and semivolatile organic compounds to be
analyzed by ERM-FAST screening and analysis methods.

62 FIELD FACILITY ORGANICS SCREEN, GC/PID/ELCD

The site-specific organic compounds will be analyzed by high-
resolution Gas Chromatography (GC) utilizing a Photoionization
Detector (PID) and an Electrolytic Conductivity Detector (ELCD) in
series by direct injection of headspace as described in the SOP
which is included in Attachment 2 of this ERM-FAST QAP.

Water and soil samples will be prepared for analysis by placing a
measurable (by weight) amount of sample into a tared vial with a
teflon-lined septum. The amount of the sample added to the vial
will be equal to the amount of water utilized in the preparation of
the standards. Therefore, the headspace in the standard and in the
sample will be of equal volume. An aliquot of the headspace will
then be directly injected into the calibrated GC/PID/ELCD,

Soil vapor samples will be collected from the field sampling point
directly into 1-Liter Tedlar® bags manufactured for environmental
gaseous sample collection. An appropriate aliquot of soil vapor
sample from the bag will be withdrawn through the Teflon®
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septum with a Hamilton gas tight syringe, and injected into the
calibrated GC/PID/ELCD.

62.1 Qualitative Identification and Quantitative Determination Procedures
for Organic? Screen

Qualitative identifications for site-specific compounds detected in the
samples will be made by referencing the sample retention time data
against the retention time of the compounds in the standards. The data
integration software package will utilize calibration factors from the initial
calibration curve to quantitatively evaluate the concentration of the site-
specific compounds in the samples as described in the SOP which is
included in Attachment 2 of this ERM-FAST QAP.
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ERM-FAST® Field Facility Site Specific Compounds and Practical
Quantitation Limits for GC/PID/ELCD Screen of Volatile and
Semivolatile Organic Compounds

Estimated Reporting Limitsa

Organic Compound

1. Vinyl Chloride

2. Carbon Tetrachloride

3. 1,2-DichIoroethane

4. cis-l,2-Dichloroethene

5. trans-l̂ -Dichloroethene

6. Tetrachloroethene

7. Trichloroethene

8. Chlorobenzene

9. 1,2-dichlorobenzene

10. 1,3-dichlorobenzene

11. 1,4-dichIorobenzene

12. benzene

13. toluene

14. Ethylbenzene

15. o-xylene

16. m-xylene

17. p-xylene

CAS
Number

75-01-4

75-35-4

75-35-3

540-54-0

540-54-0

127-1&4

79-01-6

108-90-7

95-50-1

541-73-1

106-46-7

71-43-2

108-8&-3

10041-4

95-47-6

10&-38-3

106-42-3

Low
Water
tig/L

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5 .

5

5

a Estimated reporting limits for soil/sediment are based on wet weight.
reporting limits will be different based on dry weight correction.

Low Low
Soil3 Soil Vapor
Hg/Kg W/Ltfr

10

10

10

10

10

10
10

10

10

10

10

10

10

10 ,

10

10

10

Individual sample

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

All sample quantitations reported by the field facility GC/PID/ELCD
screening method are to be taken as provided on a screening-level basis.
This implies that, by nature, the inherent factors at play when conducting
analyses in the field necessarily impact the quality of the data obtained.
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Held screening data is wholly valid but may (or may not) be less accurate
than the data obtained from a stable, controlled laboratory environment.
The ERM-FAST Field Chemist under the direction of the Technical
Manager and Quality Assurance Manager will review all quantitative
results generated by the field facility with respect to the accuracy and
precision of the analytical methods. Any results requiring qualification
will be based on field facility performance of the quality control
procedures outlined in the quality assurance guidelines mentioned
throughout this document.

63 ORGANICS ANALYSIS, GC/MS

The Target Compound List (TCL) Volatile Organic Compounds (VOCs)
plus Tentatively Identified Compounds (TICs) will be analyzed by high-
resolution Gas Chromatography/Mass Spectrometry (GC/MS). Sample
preparation for soil matrix will involve the purge and trap mechanism. As
inert gas is bubbled through aqueous media, VOCs present in the sample
are evolved and retained on a sorbent trap. The sorbent trap is interfaced
directly to the GC which allows the retained VOCs to be thermally
desorbed into the analytical system where they are separated on a
capillary GC column and detected by the mass spectrometer (MS).

63.1 Qualitative and Quantitative Procedures for Compound Identification
and Quantitation During Organics Analysis

Qualitative identifications for TCL VOCs plus TICs are made by
referencing the sample spectral data against computer-searched library
data base reference spectra. Additionally, the field facility will utilize
calibrated relative response factors (RRF) and instrument specific mass
spectra for quantitative and qualitative determinations of the TCL VOCs.
These sample and standard spectra will also be compared for qualitative
matching. Chromatographic retention time will also be used for the
definitive TCL VOC identification. TICs will be quantitated using a RRF
of unity. Additional procedures pertaining to the use of RRFs for
quantitation purposes are outlined in the SOP for organics analysis found
in Attachment 2 of this QAP.

The ERM-FAST Technical Manager and Quality Assurance Manager will
review all quantitative results generated by the field facility with respect
to the accuracy and precision of the analytical methods. Any results
requiring qualification will be based on field facility performance of the
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quality control procedures outlined in the quality assurance guidelines
mentioned throughout this document.

6.4 STANDARDS AND STORAGE

6.4.1 Standards and Storage for GC Screen

All standards used in the field are prepared as secondary dilution
standards from a primary custom stock standard solution supplied from.
Supelco, Inc. of Bellefonte, PA. All primary standards are stored in a
dedicated refrigerator located inside the trailer at or below 4°C. A
thermometer will be present in the refrigerator to ensure the condition of
the unit is sufficient to maintain required temperature. Expiration times
for compounds in the custom standard mix solution are listed in Table 6-3.

6.42 Standards and Storage for GC/MS Analysis

All standards used in the field are prepared as secondary dilution
standards from primary stock standard solutions (TCL Volatiles Mixes 1
through 5) supplied from Supelco, Inc. of Bellefonte, PA. All primary
standards are stored in a dedicated refrigerator located inside the trailer at
or below 4°C. A thermometer will be present in the refrigerator to ensure
the condition of the unit is sufficient to maintain required temperature.
Expiration times for compounds in the primary and secondary standard
mix solutions are listed in Table 6-4.

ERM.INC. ., —-.--.- - - , - - - = — — - - - ----- ————
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Table 6-2 ERM-FAST® Field Facility Target Compound List Volatile Organic
Compounds and Practical Quantitation Limits for GC/MS Analysis

Volatiles

1. Chloromethane

Z Bromomethane

3. Vinyl Chloride

4. Chloroethane

5. Methylene Chloride

6. Acetone

7. Carbon Disulfide

S. 1,1-Dichloroethene

9. 1,1-Dichloroethane

10. 1,2-DichIoroethene (total)

11. Chloroform

12. 1, 2-Dichloroethane

13. 2-Butanone

14. 1,1,1-Trichloroethane

15, Carbon Tetrachloride

16. Bcomodkhloromethane

17. l,lA2-TetrachJoroethane

18. 1,2-Dichloropropane

19. cl3-l,3-Dichk>ropropene

20. Trichtoroethene

21. Dibromochloroemthane

22. 1,1,2-Trichloroethane

CAS Number

74-87-3

74-83-9

75-01-4

75-00-3

75-09-2

67-64-1

75-15-0

75-35-4

75-354

540-54-0

67-66-3

107-06-2

78-93-3

71-55-6

56-23-5

75-27-4

79-34-5

78-87-5

10061-01-5

79-01-6

124-48-1

79-00-5

Estimated Reporting Limitsa
Low Soil
ug/Kg

25

25

- 25

25

25

25

25

25

25

25

25

25

200

25

25

25

25

25

25

25

25

25
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Table 6-2 (cont'd)

yolaHles

23. Benzene

24. trans-l,3-Dichioropropene

25. Bromofonn

26, 2-flexanone

27. 4-Methyl-2-Pentanone

28. Tetrachlofoethane

29. Toluene

30. Chlorobenzene

31. Ethyl Benzene

32. Styrene

33. pOCylene

33. m-Xylene

33. o-Xytene

CAS Number

71-43-2

10061-02̂

75-25-2

591-78-6

108-10-1

127-1&4

108-88-3

108-90-7

100-41-4

100-42-5

106-42̂ 3

108-38-3

95̂ 7-6

Estimated Reporting Limitsa
Low Soil
ug/Kg

25

25

25

25

25

25

25

25

25

25

25

25 -

25

a Estimated reporting limits for soil/sediment are based on wet weight. Individual sample
reporting limits will be different based on dry weight correction.
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Table 6-3 GC Screen Compounds Expiration Times

Primary Custom Secondary
Organic Compound Standard Mix Dilution

Standards

1. Vinyl Chloride

2. Carbon Tetrachloride

3. 1,2-Dichloroethane

4. cis-l̂ -Dichloroethene

5. trans-l̂ -Dichloroethene

6. Tetrachloroethene

7. Tridiloroethene

8. Chlorobenzene

9. 1,2-dichIorobenzene

10. 1,3-dichlorobenzene

11. 1,4-dichlorobenzene

12. benzene

13. toluene

14. Ethylbcnzene

15. o-xylene

16. m-xylene

17. p-xylene

3 months

3 months

3 months

3 months

3 months

3 months

3 months

3 months

3 months

3 months

3 months

3 months

3 months

3 months

3 months

3 months

3 months

1 month

1 month

1 month

1 month

1 month

1 month

1 month

1 month

1 month

1 month

1 month

1 month

1 month

1 month

1 month

1 month

1 month

Table 6-4 GC/MS Analysis TCL Volatiles Standard Solutions Expiration Times

Standard

TCL Volatiles Mix stds

Volatile internal stds

Volatile surrogate stds

Volatile matrix spike stds

Primary

3 months

3 months

3 months

3 months

Secondary.

1 month

1 month

1 month

1 month
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7JO DATA REPORTING, REVIEW AND REDUCTION

Data review practices will be followed to ensure that raw data (logbooks,
instrument printouts, and field analytical data deliverables) are not altered
and that an audit trail is developed for those data which required
reduction. All field facility analytical notes will be recorded in a bound
notebook. Each project team member will be responsible for proofing all
data transfers, while the Project Manager and the Technical Manager will
proof at least ten percent of all data transfers.

Data produced from the field facility will be quantitatively and
qualitatively reviewed by ERM's Qualify Assurance Chemist as identified
in Section 2.8 of the QAPP. Data review is discussed in detail in Section
10.

All organic data obtained during the course of the investigation for soil
matrices will be reported in units of micrograms per kilogram matrix
(|ig/Kg). AH organic data obtained for aqueous matrices will be reported
in units of micrograms per liter (ug/L), All organic data obtained for soil
vapor matrices will be reported in units of parts per million weight per
unit volume (ppmweight/volume) and referenced as micrograms per liter
air (ug/Lair). Results for organic data will be reported in the field on an
"as received" basis. Data deliverables for the field GC screening and
GC/MS analyses of samples will be produced by a Field Chemist. These
field deliverables will be in spreadsheet format and will include the
following information: site-specific organic compounds, relative response
factors, sample location identification, ERM-FAST facility analysis log
number, sample collection date, date of analysis, operator initials, and
quantitative results.

A QA/QC summary of each day's analyses will be compiled with copies
of the daily field deliverables for the duration of the project. This QA/QC
summary will include continuing calibration, MS tune results, blank
analyses, matrix fortified analyses, and sample chain of custody forms.

ERM-FAST will require a rigorous data control program which will ensure
that all documents for the investigation are accounted for as they are
completed. Accountable documents include items such as logbooks, field
data records, correspondence, chain-of-custody records, field analytical
data deliverables, computer archives, instrument printouts, and reports.

EKM.INC.
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The Project Manager is responsible for maintaining a central file in which
all accountable documents will be inventoried.

The documentation of sample analyses will include the use of bound
notebooks in which all information pertaining to sample analysis will be
entered in indelible ink. Appropriate information on sample identification
(SI) number, sample location, date and time of sampling and analysis,
sample matrix, analysis to be performed, methodology to be used,
analytical problems encountered, corrective action taken and the analyst's
initials will be included in the notebook.

The Field Chemist will perform daily electronic archiving to 150 Megabyte
Bernoulli disks. When full the Bernoulli disks shall be removed from the
field facility and stored at the field operations trailer for safekeeping.
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8.0 INTERNAL QUALITY CONTROL CHECKS

8.1 FIELD FACILITY INTERNAL QUALITY CONTROL CHECKS

Field Internal Quality Control (QC) Checks will be utilized during GC
screening and GC/MS analytical investigations through the use of the
following:

* Method Blanks - Analytical method blanks are prepared from a
gaseous, solid and/or aqueous matrix known to be free of targeted
compounds. This medium will be processed and analyzed in exactly
the same manner as all samples analyzed by the field facility. These
blanks will be screened and analyzed for all targeted compounds at a
frequency of one per twenty (20) samples screened and analyzed.

« Duplicate Samples - Blind duplicate samples will be collected to allow
determination of analytical precision. One blind duplicate sample for
every twenty (20) water or soil samples collected will be submitted for
field facility screening and analysis. The field facility will also screen
and analyze a duplicate sample from the same sample location
designated to be submitted to the commercial facility for confirmation
analysis. This will provide added data on analytical precision
between the field facility and commercial laboratory.

• Replicate Samples - Replicate samples will be screened and analyzed
by the field facility to allow determination of analytical precision.
One replicate sample for every twenty (20) water or soil samples
screened and analyzed will be submitted for field facility screening
and analysis.

* Field Blanks - Field Blanks will be carried through all of the stages of
sample collection. These blanks will monitor contamination
introduced via sample collection apparatus. These blanks will be
screened and analyzed for all targeted compounds at a frequency of
one per sampling event.

• Matrix Spike Sample - Matrix Spike (MS) samples will also be
submitted as further QC checks. These samples will be spiked at the
field facility for subsequent analysis. These will be analyzed at a
frequency of one MS sample for every twenty (20) soil and water
samples screened and analyzed (including blind duplicates). These
analyses will allow the accuracy of analyte quantitation to be
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determined based on percent recovery (%R) of a given analyte. The
purpose of these MS samples is to also monitor any possible matrix
effects specific to samples collected from the site. The addition of
known concentrations of target analyte to an authentic site sample
also monitors sample preparation and screening and analysis
efficiency.

• Continuing Calibration Checks - The field facility will analyze a
continuing calibration check standard to determine if the instrument
calibration is deviating from the linearity in the initial calibration
response factors. These calibration checks will be performed at a
frequency of one per twenty samples screened and analyzed or each
12 hours of operation, whichever is more frequent

* Surrogate Standard Compounds - 4-bromofluorobenzene, 1.2-
dichloroethane-d4, and toluene-d8 will be used as surrogate standard
compounds during Level El GC/MS analyses only. Each of these
compounds will be spiked into all soil and QC samples at 50 ug/Kg
prior to analysis by purge-and-trap GC/MS for targeted volatile
organic compounds.

• Internal Standard Compounds - Pentafluorobenzene, 1,4-
difluorobenzene, chlorobenzene-d5, and l/4-dichlorobenzene-d4 will
be used as internal standard compounds during Level ffi GC/MS
analyses only. Each of these compounds will be spiked into all soil
and QC samples at 50 Jig/Kg prior to analysis by purge-and-trap
GC/MS for targeted volatile organic compounds.
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9.0 PREVENTIVE MAINTENANCE

9.1 FIELD FACILITY PREVENTIVE MAINTENANCE

The analytical instrumentation will be maintained by the facility chemist.
Preventive maintenance, as well as some major instrument repairs, can be
accomplished on-site. A spare parts inventory in the field facility will
allow for most on-site repairs. The field facility also maintains 24-hour
service agreements with the instrument manufacturers to further assure
the constant operation of the units.

The operational condition of instruments is one of the keys to successful
completion of analytical tasks. Therefore, the facility chemist will assess,
with assistance of instrumentation service experts, the need for on-site
repair or if servicing is necessary. In the event of a catastrophic
instrument failure, a complete assessment of the potential duration of
downtime will be made within 24 hours. If this downtime estimate
suggests that the sample holding times for laboratory analysis may be
compromised, project management will be immediately notified by the
Facility Task Manager.

All servicing and maintenance performed on the instruments are recorded
and filed in an instrument specific maintenance log. This will provide an
on-going historical record of the date, time and the type repair performed.
Similar records are maintained for preventive maintenance activities.
Procedure manuals outlining .the proper use of each instrument are
located in the on-site trailer and include instructions for use, calibration
and maintenance of the instruments.

In the event of a catastrophic failure which would prevent the field facility
from analyzing samples within the required 48-hour turnaround time, the
Chief Field Chemist and Facility Task Coordinator will make
arrangements with a USASE validated offsite laboratory for the samples to
be analyzed for Volatile Organic Compounds by Method 8260 on a 96-
hour turnaround basis.

EKM.1NC. .--.-, ._.-.- _;_--..- - _ _ . , . . - - -..- MIDDLETOWN ARnELD-PUOC6.0U>t-JULY 1,19M

OR303293



Section: - -—10 Page: 1 of 4
Date: July 1,1994 Revision No.: 1

20.0 SPECIFIC ROUTINE PROCEDURES USED TO ASSESS DATA
PRECISION, ACCURACY, AND COMPLETENESS

10.1 -OVERALL PROJECT ASSESSMENT

Overall data quality will be assessed by a thorough understanding of the
data quality objectives which are stated during the design phase of the
investigation. By maintaining thorough documentation, ERM-FAST will
closely monitor data precision, accuracy and completeness.

102 FIELD QUALITY ASSESSMENT

To ensure that all field data are collected accurately and correctly, specific
written instructions will be issued to all personnel involved in field data
acquisition by the Project Manager. The ERM Technical Manager will
perform field audits during the initial sampling events of the investigation
to document that the appropriate procedures are being followed for GC
screening and GC/MS analysis. These audits will include a thorough
review of the instrument log books, QC summaries, initial and continuing
calibration data, raw sample data and data deliverables to ensure that all.
tasks were performed as specified in this QAP. The field audits will
necessarily enable the data quality to be assessed at the outset of operation
of the field analytical facility.

The evaluation (data review) of field blanks and other field QC samples
will provide definitive indications of the data quality. If a problem arises
which can be isolated, corrective actions will be instituted.

103 FIELD FACILITY DATA QUALITY ASSESSMENT

Overall data quality for the results generated by the field facility will
include "real-time" review during data acquisition and will be performed
daily by the facility chemist. The "real-time" review will consist of
verifying that mass calibrations are acceptable, that correct quantitation
response factors and dilution factors are used, that all sample mass spectra
indicate correct compound identification, that internal quality control
checks are performed at the required frequencies, and that data quality
objectives are met. This evaluation will require performing all QA
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evaluation (blanks, standards, and internal/surrogate standard recoveries)
in time to allow corrective action and reanalysis, where required, within
the stipulated holding times and to meet project schedules.

The following is a discussion of the precision and accuracy criteria used in
the "real-time" review of analytical data, as well as representativeness.
Specific values for the quantities expressed below can be found in
Table 3-2 and Table 3-3 of Section 3 (calibrations, duplicates, blanks,
matrix spike recoveries, surrogate standard recoveries, internal standard
responses). The most recent revision of "Laboratory Data Validation
Functional Guidelines for the Evaluation of Organic Analysis" with EPA
Region ffi modifications will be used as general guidance for "real-time"
data review. All data qualifying codes will be consistent with this
guidance. All data generated will be subject to "real-time" review.

103.1 Precision

The facility objective for precision is to equal or exceed the precision
demonstrated by the duplicate analyses of a representative matrix during
analytical method development. The quantity used in the evaluation of
precision is Relative Percent Difference (RPD), which is defined by the
following equation:

RPD = {i R1-R21 / [(R1+R2)/21_ X 100

Where:
RI = result of sample analysis
R2 - result of duplicate sample analysis

1032 Accuracy

The facility objective for accuracy is to equal or exceed the analyte
recovery demonstrated for the analysis of a fortified representative matrix
during analytical method development. The quantity used in the
evaluation of analytical accuracy is Percent Recovery (%R), which is
defined by the following equation:

%R = [(Cone. Analyte Meas.)/(Conc. of Analyte Added)] X100

103-3 Representativeness

The representativeness of an analytical sample aliquot depends on the
constitution of the sample itself, and the resulting matrix after sample

,IW4



Section: 10 Page; 3 of 4
Date: July 1,1994 RevisionNo.: 1

preparation. The objective for representativeness to provide data of the
same quality for all samples of the same matrix type. A gauge of
representativeness is offered through the calculated RPD for "blind"
duplicate sample analysis. The calculation of RPD for estimates of
representativeness is the same as that stated for precision above.

203.4 Methods for Attainment of Quality Control Objectives

The facility quality control (QC) objectives shall be attained through the
use of specific samples and procedures. This shall address the qualities of
sample preparation, instrumental procedures and other analytical
protocols within the field facility. The particular types and frequencies of
QC samples processed and analyzed can be found in Section 8.1 of this
QAP. Blind duplicate samples will be routinely submitted to the field
facility by the field sampling team (directed by the Project Manager).
Matrix fortified samples shall consist of a matrix from the site which has
been spiked with known concentrations of volatile and semivolatile
organic compounds from appropriate, traceable standard mixes.
Surrogate standard compounds shall be spiked into all samples prior to
GC/MS analysis to gauge the extraction efficiency of the purge and trap
procedure on a sample-specific basis. Internal standard compounds shall
be added to all samples prior to GC/MS analysis to monitor system
performance as it pertains to the consistent relative responses of targeted
volatile organic compounds and associated internal standards. The data
reported for these samples shall be evaluated in the post-analysis data
review phase of the project. These results will then serve to determine an
overall project precision and accuracy rating for field facility.

20.4 - FIELD FACILITY POST-ANALYSIS REVIEW

A detailed data review shall be performed by the ERM-FAST Quality
Assurance Chemist to verify the qualitative and quantitative reliability of
the data as it is presented. This review shall include a review and
interpretation of 20% of the data generated by field facility. The primary
tools which may be used by experienced data review chemists are
guidance documents, established (contractual) criteria, and professional
judgment. Items examined by the Data Quality Assessment include field
and method blanks, continuing calibration check standards, matrix
fortified recoveries, surrogate standard recoveries, internal standard
responses, overall instrument performance and sensitivity, and blind
duplicate analyses.
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For the purpose of ensuring data usability, all field generated data shall
undergo an appropriate level of review. As stated previously, all data
shall undergo on-site review at the time of generation (Section 10.3). In
addition 20% of all data shall undergo post-analysis review by the
procedures stated in Section 10.3 and on the basis of the deliverables
(support Documentation) cited in Section 7.0. Ten percent (10%) of the
GC/MS data generated during the project will be validated as described
in Section 12.4.1 of the Quality Assurance Project Plan (QAPP).

If the nature of the results allow, half of the samples selected for post-
analysis review shall have associated positive results and half shall have
no detections. This offers the most uniform sampling of data for an
overall field facility efficiency rating.

Based upon the review of the analytical data, support documentation will
be prepared and filed with the project which will record the qualitative
and quantitative reliability of the analytical data. The record will consist
of general and specific comments and qualifying statements that should
be taken into consideration for the analytical results to best be utilized.
Based upon the data review, qualifier codes will be placed next to specific
sample results on the field deliverable forms. Detected sample results
which are less than the compound quantitation limit will be reported with
a "J" qualifier next to the quantitative value on the Level HI field
deliverable forms. This and other qualifier codes serve as an indication of
the qualitative and quantitative reliability of the data. The support
documentation package will provide the backup information that will
accompany all qualifying statements pertaining to the data.

20.5 DATA MANAGEMENT QUALITY ASSESSMENT

As the analytical data generated from the subject investigation are
reviewed, qualified, and submitted to the Project Manager, the quality of
the data will be assessed from an overall management perspective by
direct comparison of analytical results obtained from previous samplings.
Information that can be obtained includes comparison of results obtained
from samples taken within the same general vicinity, and the
identification of missing data points. By examination of the data at the
"back-end" of the process, the data quality can be assessed with respect to
representativeness, precision, compatibility, and completeness.
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ERM-FAST® STAFF QUALIFICATIONS AND EXPERIENCE SUMMARIES

ERM-FAST® staff consists of chemists, environmental scientists, field
technicians, and a facility schedule coordinator. One staff member holds a
doctorate degree, several staff members hold bachelor of science degrees
and one staff member holds an associate degree. Education and
experience summaries are presented below for each staff member:

DAVID E. GAUJS, PHD
QUALITY ASSURANCE DIRECTOR AND ERM-FAST® TECHNICAL
DIRECTOR

Education:

Georgetown University, PK.D. Physical Organic Chemistry, 1987.

West Chester University, B.S. Chemistry (A.C.S.), 1981.

Continuing Education:

'Two-Dimensional NMR Short Course," R. Bible and L. F. Johnson,
sponsored by the American Chemical Society, Chicago, IL, 1985.

"MS/MS Short Course," R. G. Cooks, Purdue University, West Lafayette,
IN, 1984. -..-. --.-—--— - - - - - - -

Experience:

As facility Technical Project Manager, Dr. Gallis manages all technical
aspects of the design, implementation, continuing development and
operational oversight of the field screening unit GC/MS and XRF
instrumentation, standard operating procedures and staff. This includes
management and training of a staff of three field chemists and one
chemistry technician..

Dr. Gallis is responsible for facility-generated data quality review on a
project by project basis. He is also the primary dient liason with respect to
facility operational issues regarding field screening in the project scope as
it pertains to regulatory acceptance. Dr. Gallis also provides expert legal
representation on analytical issues.

Dr. Gallis also currently performs data validation oversight and serves as
technical expert for non-routine analytical issues. Dr. Gallis specializes in
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technical data review and validation of routine and special analytical
protocols. Dr. Gallis has a published background in mass spectrometric
techniques, absorption spectroscopies, chromatographic sciences, and
chemical kinetics.

In his current capacity with ERM, Inc., Dr. Gallis is intimately familiar
with SW-846, CLP, 500 series drinking water analysis, and 600 series water
analysis protocols, as well as the national, EPA region specific, and state
specific data validation guidelines for their review. Dr. Gallis is ERM's
resident expert in PCB, dioxin/furan and air analysis.

To date. Dr. Gallis has directly reviewed or has overseen in excess of 100
data validation and review events of environmental analyses. Dr. Gallis is
quite familiar with deliverables formats and requirements such as CLP,
RCRA, New Jersey Tier Land n, New Jersey ECRA Tier I and II, New York
State formats, Pennsylvania Report Forms, and NPDES formats. Dr. Gallis
has also authored 8 QAPjPs for work at CERCLA sites and RCRA facilities
in Pennsylvania, New Jersey, West Virginia, and Puerto Rico, including
the first QAPjP for an RFI that was unconditionally accepted by EPA
Region in.

Prior to his employment at ERM, Dr. Gallis was the Organic Group
Manager of the EFA Region HI, Environmental Services Assistance Team
(ESAT) provided under contract by Roy F. Weston, Inc.. This group
provided all data validation services for EPA Region HI CERCLA
investigations and Special Analytical Services (SAS). This amounted to
more than 40 Superfund investigations. During this employment period,
Dr. Gallis was also responsible for QAPjP review and development of SAS
request specifications.

Publications:

"Acyclic a-Alkoxynitrones. A New Class of Spin-Trapping Agents,"
Journal of Organic Chemistry, §4,1743-1745 (1989)

"a-Heteroatom-Substituted Nitrones, Synthesis and Reactions of Acylic a-
Alkoxynitrones," Journal of Organic Chemistry, .54,1736-1743 (1989)

"Use of NOE Difference Spectra to Determine Configurations and
Conformations of Imidate Esters," Magnetic Resonance in Chemistry, 25,
480-483(1987)
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"Alkoxyoxaziridines. Stereochemical Aspects of Imidate Oxidation, and
Asymmetric Synthesis, and Unusually Facile E-Z Isomerization," Journal
of Organic Chemistry, SL 3266-3270 (1986)

"Optimization of a Reversed Phase Partitioning Technique for the Analysis
of Polychlorinated Biphenyls in Aqueous Samples by Gas
Chromatography/Mass spectrometry," Bull. Environ. Contain. Toxicol.,
31, 285-291 (1983)

"The Recovery of Organic Solvents from Liquid Scintillation Waste,"
American Laboratory, February (1983)

"Separation and Analysis of Citral Isomers," Journal of Chemical
Education, 60,434-436 (1983)

"Phenylbutazone Kinetics and Metabolism in the Horse after Five Days of
Administration," American Journal of Veterinary Research, 44(11), 2104-
2109 (1983)

"Mass Spectral Identification Techniques for Acidic Drugs of Forensic
Interest The Use of Extractive Alkylation and a Novel Classification
Scheme," Journal of the A.O.R.C., (1980) (presented as "GC/MS of
Alkylated Acids in Toxicology" at the 28th Annual A.S.M.S. Conference,
May 1980)

"The Detection and Confirmation of Furosemide in Equine Plasma and
Urine," Journal of the A.O.R.C., (1980)

"The Detection and Confirmation of Flunixin in Equine Plasma and
Urine," Journal of the A.O.R.C., (1980)

"The Analysis of Dimethylsulfoxide (DMSO) and Related Compounds in
Equine Urine/ Journal of the A.O.R.C, (1980)

"Structure-Reactivity Aspects of Nitroalkyl Acetate Hydrolysis," Journal of
Organic Chemistry, (currently at press)
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SHAWNE M. RODGERS
QUALITY ASSURANCE MANAGER . ...

Education:

B.S., Chemistry, University of Pittsburgh, 1986.

Experience:

Ms. Rodgers currently serves as ERM's primary contact for client and
regulatory agency related issues for projects involving laboratory
analytical services. This includes budget preparation for project analytical
costs, QAPjP document praparation, training and managing a staff of
Quality Assurance Chemists, and interfacing with analytical laboratories.
She performs data validation oversight and is responsible for overseeing
quality assurance activities for several CERCLA and RCRA investigation
activities.

In her current capacity, Ms. Rodgers is intimately familiar with SW-846,
CLP, 500 series drinking water analysis, and 600 series analysis protocols,
as well as the national, EPA region-specific, and state-specific data
validation guidelines for their review. To date, Ms. Rodgers has directly
reviewed or has overseen in excess of 100 data validation and review
elements of environmental analyses. Ms. Rodgers is quite familiar with '
CLP, RCRA, New Jersey Tiers I and n, New Jersey ECRA Tiers I and n,
New York State, and NPDES deliverable formats and requirements. Ms.
Rodgers has also authored twelve QAPjPs for CERCLA sites and RCRA
facilities in Pennsylvania, Maryland, Connecticut, Delaware, and for a risk
assessment investigation performed in Europe.

Prior to her employment with ERM, Ms. Rodgers was a QAPP Chemist
with the EPA Region I Environmental Services Assistance Team (ESAT).
This group provided data validation services for EPA Region I CERCLA
investigations and provided oversight of Region I contractors. During this
employment, Ms. Rodgers was responsible for QAPjP review,
development of Special Analytical Services (SAS) specifications, and
oversight of Region I contractor SAS requests. Additionally, she was
responsible for the development and implementation of data validation
training workshops.

Ms. Rodgers also worked for several years at an environmental analytical
laboratory. She has extensive practical experience performing inorganic
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analyses. She also served as a quality assurance officer for the laboratory
and was responsible for the development and implementation of the
laboratory's in-house quality assurance/quality control program.

DAVID R. CATHERMAN
ERM-FAST® TECHNICAL PROJECT MANAGER

Education

M.S. candidate. Chemistry, Saint Joseph's University

B.S. Environmental Science/Ecology, Johnson State College

Certified as having met OSHA Hazardous Waste Requirements under 29
CFR 1910.120. Updated annually.

Experience

Primary responsibilities include technical operation and management of
Field Analytical Services Technology (ERM-FAST®) unit and staff. He is
responsible for the uniform operation and maintenance of the field
screening unit including its various self-contained power states,
laboratory-grade instrumentation (GC/MS and EDXRF) and all standard
operating procedures pertaining to field screening activities. He has
performed numerous on-site analyses for organics and inorganics to
provide field screening data for a variety of RCRA and CERCLA projects.

Mr. Catherman is also responsible for QA/QC implementation, oversight
and review of all field screening activities including field personnel
(chemists and technicians), and the data generated from GC/MS and
EDXRF on-site analyses using the ERM-FAST® mobile screening unit.

Prior to his employment at ERM, Inc., Mr. Catherman was employed for
seven years as an HPLC and GC/MS operator for an independent
toxicology laboratory specializing in the analysis of biological fluids for
controlled substances and therapeutic drugs.
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CHERIPEARSON
ERM-FAST® CHIEF FIELD CHEMIST AND QUALITY ASSURANCE
CHEMIST

Education

B.S., Biology, Mount Saint Mary's College, 1989.

Certified as having met OSHA Hazardous Waste Requirements under 29
CFR 1910.120, updated annually.

Experience

Responsibilities include the operation and maintenance of analytical
equipment used to perform numerous on-site GC/MS and XRF analyses
for organic and inorganic constituents in both aqueous and solid media.
This field screening data has been provided for a variety of RCRA and
CERCLA projects. She has also been involved in the implementation of
QA/QC procedures and review of the field screening data generated
during the operation of the FAST mobile screening unit. Other
responsibilities include analytical techniques for instrumental and sample
preparation method development.

Prior to her employment at ERM, Ms. Pearson was employed as an
Environmental Laboratory Technician IK by the Delaware Department of
Natural Resources and Environmental Control. In her position at the
DNRECs lab, a CLP-certified environmental testing laboratory, she
performed numerous procedures utilizing EPA methodologies for organic
analysis of solid, aqueous and air media by GC/MS including associated
QA/QC review and data deliverables compilation.
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WILLIAM GOLDSCffiWIDT
EKM-FAST® FACILITY TASJCMANAGER

Education:

West Chester University, B.A. Geography and Planning,1980.

Continuing Education:

Hazardous Materials Response Operations, Remedial Response Health
and Safety Training Course, 1986, Roy F. Weston, Inc.

Pennsylvania Right To Know Training Seminar, 1988, Pennsylvania
Department of Labor and Industry.

Basic Principles of G.C (Packed Column Chromatography), 1988, Supelco,
Inc. Short Course.

Principals of Capillary Column Gas Chromatography, 1988, Supelco, Inc.
Short Course,

Theory and Application of Vadose Zone Monitoring & Sampling
Techniques, 1989, The Association of Ground Water Scientists and
Engineers (A Division of the National Well Water Association) Dr. L. G.
Everett and Dr. D. K. Kreamer.

Analytical Techniques for Portable Gas Chromatography, 1990, Sentex
Sensing Technology, Inc.

Portable Gas Chromatography Training Course, 1990, Eastern Connecticut
State University, Dr. T. M. Spittler.

Analytical Techniques of PCB Analysis, 1991, Sentex Sensing Technology,
Inc.

Technical Writting, 1992, Shipley Associates.

Experience:

Mr. Goldschmidt serves as the ERM-FAST® Facility Task Manager. His
responsibilities include the coordination of facility usage schedules and
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serving as a communications link between the facility personnel on-site
and the facility Technical Project Manager and Quality Assurance
Manager at the facility base of operations (ERM, Inc., Exton, PA).

Mr. William L. Goldschmidt also has over nine years of diversified
experience as a professional in the environmental field both within the
regulatory and private sectors. He is presently project manager with
ERM-FAST® overseeing a staff of trained GC, GC/MS, and XRF
chemists/operators. Mr. Goldschmidt has designed and implemented
various field screening methods, including soil headspace and soil gas
survey techniques employing gas Chromatography. He has extensive

. experience in the application of portable gas Chromatography in various
field investigations at CERCLA, RCRA, and other industrial sites
throughout the United States.

SUEELLENDOTY
ERM-FAST&FIELD TECHNICIAN

Education

Experience

A.A.S., Ecology and Environmental Technology, Paul Smith's College,
1990.

Certified as having met OSHA Hazardous Waste Requirements under 29
CFR 1910.120. Updated annually.

Primary responsibilities include sample preparation of soil and aqueous
media for field analysis of organics and inorganics by GC/MS and XRF,
respectively. She has performed numerous on-site sample preparations
for field screening techniques for the generation of data to be used for a
variety of RCRA and CERCLA projects. She is responsible for the
inventory and stocking of reagents, analytical standards and sample
preparation supplies used in field screening protocols with the ERM-
FAST® mobile unit. She continually updates material safety data sheets,
state XRF registrations and procures project health and safety plans.

Additionally, she is familiar with acquiring mass spectral information and
performing search routines (using the MIST 50,000 Mass Spectra database)
for use by QA chemists in evaluating TICs.
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Ms. Doty has tabulated field sampling data for several CERCLA site and
RCRA facility investigations. She is experienced in evaluating numerous
analysis report formats, including CLP Form Is for entry of analytical data
and sample information into spreadsheet software and ERM's EIS
database. She also reviews laboratory data deliverables for adherence to
chain of custody documentation and traffic report sample information.
Ms. Doty is the primary data entry technician responsible for the upload
of analytical data and field data into ERM's EIS database system and has a
working knowledge of Lotus 123, Microsoft Excel and Microsoft Word
software.

MICHAEL OSTERHAUDT
ERM-FAST® CHIEF FIELD CHEMIST AND QUALITY ASSURANCE
CHEMIST

Education

B.S., Biology, St. Bonaventure University, 1992.

Experience

Responsibilities include the operation and maintenance of analytical
equipment used to perform numerous on-site GC/MS and XRF analyses
for organic and inorganic constituents in both aqueous and solid media.
This field screening data has been provided for a variety of RCRA and
CERCLA projects. He has also been involved in the implementation of
QA/QC procedures and review of the field screening data generated
during the operation of the FAST mobile screening unit. Other
responsibilities include analytical techniques for instrumental and sample
preparation method development.
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STANDARD OPERATING PROCEDURE FOR VOLATILE AND
SELECTED SEMIVOLATILE ORGANIC COMPOUNDS IN HEADSPACE
ANALYZED BY GAS CHROMATOGKAPHY

2.0 INTRODUCTION

2.2 Scope and Application

1.1.1 This Standard Operating Procedure (SOP) is designed to describe in detail
the field screening method and procedures for volatile organic (VOC) and
selected semivolatile organic compounds (SVOCs) in water, soil, and soil
vapor matrices using a Gas Chromatograph (GC). The methods and
procedures included in this SOP have been developed and field tested by
ERM-FAST® (Environmental Resources Management, Inc. [ERM], Exton,
Pennsylvania, Field Analytical Services Technology [FAST]).

2.2 Field Screening Overview

1.2.1 This GC field screening procedure is applicable to the determination of the
following site specific volatile and semivolatile organic compounds:
tetrachloroethene (PCE), trichloroethene (TCE), cis-l,2-dichloroethene (cis-
1,2-DCE), trans-l̂ -dichloroethene (trans-l,2-DCE), 1,2-dichloroethane
(1,2-DCA), carbon tetrachloride, chlorobenzene, 1,2-, 1,3-, and 1,4-
dichlorobenzenes, vinyl chloride, benzene, toluene, ethyl benzene and o-,
m-, and p-xylene.

1.2.2 The organic compounds and quantitation limits screened by ERM-FAST
are listed in Table 6-1 and Table 6-2 of the ERM-FAST® QAP.

1.2.3 Quantitation of organic compounds is performed by an external
standardization method as described in Section 8 of this SOP. Integration
of peak area or measurement of peak height is processed by the data
handling software. --....

23 Qualifications

1.3.1 The methods and procedures included in this SOP are intended to provide
a level of data quality that is consistent with its level of usability. These
methods and procedures are intended for use in the field and, as such,
contain quality control measures that best account for the inherent
variability in field sampling and field screening. This SOP is intended to
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direct the gathering of screening-level data only, and such data generated
in the field should not be used above its intended level of usability.

13.2 The quantitation limits for a specific sample may differ from those listed
in Table 6-1 and Table 6-2 depending upon sample dilution and/or
interferences in (and the nature of) the sample matrix. The quantitation
limits are based on sample wet weight and may be different based on dry-
weight correction.

13.3 The methods are restricted to use by or under the supervision of analysts
experienced in the use of gas Chromatography (GC) instrumentation, and
skilled in the interpretation of the data generated by the GC. Each analyst
must demonstrate the ability to generate acceptable results with this
method using the procedures described in Section 6.
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2.0 SUMMARY OF METHODS

2.1 _ Screening Method 2: Aqueous Samples.

Water samples will be prepared for screening by placing approximately 20
milliliters of water from the sample collection vial into a tared 40 milliliter
screw cap vial with a Teflon-lined septum. The extraction vessel will then
be shaken vigorously for one minute to aid in forcing the VOCs into the
headspace of the vessel. The prepared sample will then be heated to 40°C
in a laboratory-grade oven for 5 minutes. After equilibration, an aliquot of
headspace is directly injected into the packed injection port on the GC
then swept into a capillary GC column. The GC is temperature
programmed to separate the organic compounds which are then detected
with a photoionization detector and an electrolytic conductivity detector.

2.2 Screening Method 2: Soil Samples.

Soil samples will be prepared for analysis by placing approximately 10
grams of soil (from the sample collection vial) into a tared 40 milliliter
screw cap vial with a Teflon-lined septum which contains 15 milliliters of
organic free water. The extraction vessel will then be processed and the
aliquot will be taken through the steps described in Section 2.1.

23 Screening Method 3: Soil Vapor Samples.

Soil vapor samples to be screened on the GC will be collected from
the field sampling location directly into 1 liter Tedlar bags with
Teflon-lined septa. A fifty microliter (50 jiL) or an appropriate
aliquot of soil vapor sample from the bag will be withdrawn
through the Teflon septum with a Hamilton gas tight syringe, and
injected into the calibrated GC The GC is temperature
programmed to separate the organic compounds which are then
detected with a photoionization detector and an electrolytic
conductivity detector.

ERRING, - - ----- - « K /"» n O O I O MIt)KJTOWNAIRFIELCW>MOffiXIt(n-JULYI,19«fiR3033!2



Section: , 3 1 ____. _._ .. . _ _ _ _ _ _ _ _ _ _ _ _ Page: lof^
Date: July 1,1994 - ....__._. _ RevisionNo.: 1

3.0 INTERFERENCES

Contamination by carryover can occur whenever high-level and low-level
samples are sequentially analyzed. To reduce carryover, the sample
syringe will be pumped repetitively and heated to 40°C in a laboratory-
grade oven between samples. Whenever an unusually concentrated
sample is encountered, it will be followed by an analysis of a method
blank to check for cross contamination. Repeated analyses of method
blank samples will be performed until contamination is no longer
observed.

Samples can be contaminated by diffusion of volatile organics
(particularly methylene chloride) through the sample container septum
during shipment and storage. A field sample blank prepared from
reagent water and carried througji sampling and subsequent storage and
handling can serve as a check on such contamination.
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4.0 APPARATUS AND MATERIALS

4.1 Gas Chromatograph

The Gas Chromatograph (GC) is equipped with dual detectors, an
electrolytic conductivity detector (ELCD) and a photoionization detector
(PID) for analysis of organic compounds. The ELCD (often referred to as
the Hall detector) is halogen specific The GC column effluent is mixed
with hydrogen and passed through a heated nickel reactor tube where the
halogen is reducecl forming an acid (HC1, HBr, HI or HF). The acid is
absorbed in n-propanol. The increased conductivity of the acid in n-
propanol is measured and the signal is proportional to the amount of
converted halogen. The PID is designed to allow the effluent to be ionized
by ultraviolet light (provided the ionization potential of the effluent is less
than that of the UV source). The current produced by the ion flow is
measured by the detector and is proportional to the concentration of the
ionized material.

4.2 The GC is controlled by an external personal computer (PC)
microprocessor and the data acquisition software. The GC obtains its
instructions from configuration and operating parameters which are
entered from the PC keyboard. The data acquisition software is a
hardware and software system developed to perform the following tasks:
• control supported chromatographs through serial communications
• acquire dialog or digital Chromatography data from Chromatograms
* analyze the raw data and report results
• automatically control the acquisition and analysis of data from large

batches of samples
• store the raw data and calculated results
• create methods that define acquisition and analysis parameters
* optimize analysis parameters through graphics and use the improved

parameters to reprocess raw data
• use graphics applications to compare Chromatograms
• communicate with other software applications, such as Microsoft®

Excel.
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The GC unit and computer instrumentation will be housed in a mobile
analytical facility on-site. The facility will be climatically controlled by
heating and air conditioning units to maintain a stable temperature for
proper performance of all instrumentation.

43 Silica Capillary Column

The fused silica capillary column is manufactured by Supelco, Inc. and is a
VOCOL 30 m x 053 mm i.d. with 3 ̂un film thickness. The column
temperature range is -60*̂  to 300°C.

4.4 Sample Introduction Appmrmtus

The sample introduction apparatus consists of:
• 250 ul, gas-tight Hamilton (1725N) syringe
* 10-, 50 ul, fixed SS needle Hamilton (701N, 705N) syringe
• 40 ml, Teflon lined »crew capped vials

flR3033!5
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5.0 REAGENTS

5.2 . -- Reagent Water

The regent water is defined as water in which an interferent is not
observed at the method detection limit (MDL) of the parameters of
interest.

5.2 Methanol

HPLC grade or equivalent

53 Stock Standard Solution

The stock standard is a custom standard mix of the compounds of interest
which was prepared by Supelco, Inc. The standard mix contains each of
the seventeen compounds at the concentration value of 100 parts per
million [micrograms per milliliter (ng/m!)] in a methanol solution. Each
compound in the standard solution was quantitatively and gravimetrically
evaluated by Supelco, Inc. to meet internal quality acceptance criteria.

53.1 Calibration Standards for Soil and Water Matrices

Calibration standards, prepared from the stock standard, at three
concentration levels [ 10,50,200 parts per billion [micrograms per liter
(jig/L)]] are prepared in reagent water in the 40-milliliter vials. The low
standard concentration is near and above the method detection limit. The
remaining concentration levels correspond to the expected range of
concentrations to be found in most real samples. Each standard contains
all targeted analy tes for detection by this method.

53.1.1 Calibration Standards for Soil Vapor Matrices

Calibration standards, prepared from the neat standard, at three
concentration levels [1,5,10 parts per million [micrograms per liter air
(Mg/Lair)3] are prepared in Tedlar® bags. The mid level standard
concentration is near and above the method detection limit The mid and
high level standard concentrations correspond to the expected range of
concentrations to be found in most real samples. Each standard contains
all targeted analytes for detection by this method.

--- -_.-._...
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53.2 Matrix Spike

The matrix spike (soil and water matrices only) will monitor both the
performance of the analytical system and the effectiveness of the method
in dealing with each sample matrix. Each representative spike will consist
of all of the seventeen targeted analytes at a concentration level of 100
ug/Kg. The spike level is higher than mid-range but not above the
calibration range.
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6.0 PROCEDURE

6.1 — —Standard Preparation

6.1.1 Standard Preparation for Soil and Water Matrices

A tared 40-milliliter screw cap vial with a Teflon-lined septum is filled
with 20-milliliters of organic free water then spiked with the required
volume of stock standard to obtain the working calibration standard [10,
50,200 ppb dig/L)]. The following formula is used to calculate the
required volume:

20ml »Cn
Vo—.,s~100mg/ul

Where:

Vs = volume of stock standard (ml)
Cn = desired concentration of volatile compound (mg/[il)

The standard vials are labeled with the correct concentration value,
capped tightly, then shaken vigorously for one minute to aid in forcing tKe
volatile compounds into the headspace. The standards are then placed
into a laboratory-grade oven and heated at 40°C for five minutes to allow
for equilibration of the headspace.

6.2.2 ^Standard Preparation for Soil Vapor Matrices

The GC will be calibrated to appropriate |ig/Lair levels of working
standards for the volatile compounds of interest. Standards will be
prepared by adding neat organic compound into 1-Liter Tedlar
bags with a Teflon®-lined septum. The following formula will be
used to calculate the required volume of stock standard to be added
into the bag to obtain the working standard:

_ _____ Cw _____
s ~ Density of Compound (g/mL)
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Where:

V = volume of stock standard

s desired concentration of volatile compound
(pg/Lair)

6.2 Standard Analysis

After equilibration, a 200 \d (or appropriate) aliquot of the headspace is
withdrawn from the standard vial by inserting a I725N Hamilton syringe
through the Teflon septum and just above the water line. The syringe
with the aliquot is then directly injected into the packed injection port of
the GC The temperature program for the GC oven is set to equilibrate for
2 minutes at 40°C prior to run-ready mode. Once the run is initiated the
oven will hold the 40°C temperature for two minutes then ramp to 190°C
at a rate of 10° C/min. After 190°C temperature is reached a quick ramp
rate of 45°C/min is set to 230°C to heat any remaining volatiles
compounds. The carrier gas flow rate is a constant 10 ml/min.

63 Retention Time Windows

Retention time windows must be established for each compound of
interest by making three injections of all single component standard
mixtures. Calculate the standard deviation of the three absolute retention
times for each single component standard. Plus or minus three times the
standard deviation of the absolute retention times for each standard will
be used to define the retention time window. Once retention time criteria
is generated for each component in the standard mix, standard calibration
can be initiated.

6.4 Standardization

Once analyzed, the raw data is processed by data handling software to
determine integrated peak areas. The ratio of the peak response (in area
counts) to the standard concentration (in ng/g), defined as the calibration
factor (CF), can be calculated for each component at each standard
concentration. The initial standardization is accepted when the calculated
percent relative standard deviation (%RSD) of the calibration factors for
soil and water matrices is within 30%, or when the calculated relative
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percent difference (RPD) of the mid and high level calibration factors for
soil vapor matrix is within 50%.

6.5 Continuing Calibration

The working calibration curve or initial calibration average calibration
factor must be verified on each working day by the injection of one or
more calibration standards. A midlevel standard must also be injected at
intervals of every 20 injections and at the end of the analysis sequence. If
the response for any analyte varies from the predicted response by more
than a factor of 30 percent difference (%D), then inspect the GC system to
determine the cause and perform whatever maintenance is necessary
before recalibrating. If unsuccessful in analyzing a continuing calibration
standard which meets the criteria, a new calibration curve must be
prepared for that analyte. All samples that where injected after the
continuing calibration standard exceeding the criteria must be reinjected.

CFi-CF2Percent Difference = —7=̂ ~ =100

Where:

= average calibration factor from initial calibration
CF2 = calibration factor from continuing calibration analysis

6.6 Daily Retention Times

Establish daily retention time windows for each analyte. Use an absolute
retention time for each analyte as the midpoint of the window for that
day. The daily retention time window equals the midpoint ± three times
the standard deviation determined during the initial component
injections.

IRSOTSZO
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7.0 SAMPLE ANALYSIS

7.2 Aqueous and Soil Sample Analysis

All samples should be analyzed just after collection. The samples are
prepared as described in Sections 2.1 and 2.2. If during the analysis of the
sample headspace, the responses exceed the linear range of the system,
then the sample must be re-prepared. To dilute a sample, add less of the
sample matrix to more reagent water in the 40-ml vial. It is recommended
that samples be diluted so that all peaks are on Scale. Overlapping peaks
are not always evident when peaks are off scale. Computer reproduction
of Chromatograms, manipulated to ensure all peaks are on scale over a
100-fold range, are acceptable if linearity is demonstrated. Peak height
measurements will be recommended over peak area integrations when
overlapping peaks cause errors in area integration.

7.2 Soil Vapor Analysis

All samples should be analyzed just after collection. The samples are
prepared as described in Sections 2.3. If during the analysis of the sample
headspace, the responses exceed the linear range of the system, then the
sample must be re-screened. To re-screen a sample, inject half (50%) of the
previous injection volume in an attempt to obtain all peaks on scale.
Overlapping peaks are not always evident when peaks are off scale.
Computer reproduction of Chromatograms, manipulated to ensure all
peaks are on scale over a 100-fold range, are acceptable if linearity is
demonstrated. Peak height measurements will be recommended over
peak area integrations when overlapping peaks cause errors in area
integration.
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8.0 QUANTTTAT7ONS AND CALCULATIONS

8.1 AQUEOUS AND SOIL SAMPLES

The concentration of each analyte in the soil or water sample may be
determined by calculating the amount of standard injected, from the peak
response, using the calibration curve or calibration factor. The
concentration of a specific analyte is calculated as follows:

Aqueous samples:

A i*> -,- / m KAxKAKVtKP)]Analyte Concentration (ug/L) = [(As)(Vi)(Vs)]

Where:

Ax = Response for the analyte in the sample, units may be in area or
peak height

A = Concentration of standard injected, ng/g

Vt = Volume of total sample, ul

D = Dilution factor, if dilution was made on the sample prior to
analysis. If no dilution was made, D=l, dimensionless

AS = Response for the external standard, units same as for Ax .

Vi = Volume of sample injected, (il

Vs = Volume of sample, mL

Nonaqueous samples:

Concentration (ng/g) =

Where:

W = Weight of sample, g. The wet weight is used in the calculation.
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t
AX/ AS/ A, Vt D, and Vj have the same definition as for aqueous samples.

8.2 SOIL VAPOR SAMPLES

Quantitation for site specific compounds in soil vapor samples will
be calculated based on the compound-specific average calibration
factors generated from the initial two-point calibrations (mid and
high level standards). The following formula will be used to
calculate sample concentrations:

u CF-VU-V
Where:

Cu « Concentration of com
Au = Response area of compound in the sample
Vs «Injection volume of the standard (|jl)
Vu - Injection volume of sample (|jl)
V « Volume of sample analyzed (Lair)
CF » The average of the ratios of weight of compound in

standards (jig) to the response areas of the
compound in the standards

SUC.INC-
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9.0 QUALITY CONTROL PROGRAM

9.1 Quality Control Program

Each analyst that uses this method is required to operate a formal quality
control program. The minimum requirements of this program consist of
an initial demonstration of the instrument system capability (system
response) and the quantitative analysis of a spiked sample (performance
check). The analyst is required to maintain performance records to define
the quality of data that are generated. On-going performance checks must
be compared with established performance criteria to determine if the
results of current analyses are within the accuracy and precision limits
expected of the method.

9.1.1 Before performing any analyses, the analyst must demonstrate the ability
to generate acceptable accuracy and precision with these methods.

9.1.2 The analyst must adhere to the QA/QC procedures described in the
project-specific ERM-FAST̂ 1 Quality Assurance Plan (QAP). These
procedures pertain to the generation and evaluation of blank, response
factor, initial standardization and continuing calibration check data.

9.2 Quality Assurance Practices

It is recommended for on-site measurements that quality assurance
practices be consistent with data quality objectives. The specific practices
will depend upon the requirements of the study objectives and on-site
conditions. The applicable QA/QC analyses will be performed at the
frequencies required in Section 8.0 of the ERM-FAST QAP.

9.3 Qualifier

Data generated in the field are subject to interferences from sample matrix
components, changing atmospheric conditions and the use of non-
conventional power sources. As such, it is recommended that data
generated from any analyses conducted in the field not be utilized outside
its level of usability.

,1994
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METHOD 8260A

VOLATILE ORGANIC COMPOUNDS BY GAS CHROHATOGRAPHY/MASS SPECTROHETRY (GC/HS1:
CAPILLARY COLUMN TECHNIQUE

1,0 SCOPE AND APPLICATION

1.1 Method 8260 is used to determine volatile organic compounds In a
variety of solid waste matrices. This method Is applicable to nearly all types
of samples, regardless of water content, including ground water, aqueous sludges,
caustic liquors, add liquors, waste solvents, oily wastes, mousses, tars,
f i brous wastes, polymerl c emul si ons, f i 1 ter cakes, spent carbons, spent
catalysts, soils, and sediments. The following compounds can be determined by
this method:

Appropriate Technique
Direct

Analyte CAS No. Purge-and-Trap Injection

Acetone 67-64-1 pp a

Benzene 71-43-2

Bromochloromethane (I.S.) 74-97-5 a a
Bromodichloromethane 75-27-4 a a
4-Bromofluorobenzene (surr.) 460-00-4 a a
Bromoform 75-25-2 a a
Bromomethane 74-83-9 a a

2-Butanone (MEK) 78-93-3 pp a
Carbon disulflde . 75-15-0 pp a
Carbon tetrachlorlde 56-23-5 a a

Chlorobenzene 108-90-7 a a

Chlorodibromomethane 124-48-1 a a
Chloroethane 75-00-3 a a

2-Chloroethyl vinyl ether 110-75-8 a a
Chloroform 67-66-3 a a
Chloromethane 74-87-3 a a

8260A - 1 Revision 1
November 1992
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Appropriate Technique
Direct

Analyte CAS No. Purge-and-Trap Injection

1,1-Dichloroethane 75-34-3 a . a
1,2-Dichloroethane 107-06-2 a a
1,1-Dichloroethene 75-35-4 a a
trtns-l.2-D1chloroethene 156-60-5 a a
1,2-Dichloropropane 78-87-5 a a
c1s-l,3-D1chloropropene , 10061-01-5 a a
trans-l,3-Dichloropropene 10061-02-6 a a

1,4-Difluorobenzene (I.S.) 540-36-3 a a

2-Hexanone 591-78-6 pp

Methylene chloride 75-09-2 a

4-Methyl-2-penttnone (MIBK) 108-10-1 pp

8260A - 2 Revision 1
November 1992
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Appropriate Technique
Direct

Analyte CAS No. Purge-and-Trap Injection

Styrene 100-42-5 a a

1,1,2,2-Tetrachloroethane 79-34-5 a a I
Tetrachloroethene 127-18-4 a a
Toluene 108-88-3 a a

1,1,1-Trichloroethane 71-55-6 a a
1,1,2-Trichloroethane 79-00-5 a a
Trichloroetherie 79-01-6 a a
Trichlorofluoromethane 75-69-4 a a

Vinyl acetate 108-05-4 a a
Vinyl chloride 75-01-4 a a
o-Xylene 95-47-6 a a
m-Xylene 108-38-3 a a
p-Xylene 106-42-3 a a

a Adequate response by this technique.
b Chemical Abstract Services Registry Number.
ht Method analyte only when purged at 80°C
i Inappropriate technique for this analyte.
pc Poor chromatographic behavior.
pp Poor purging efficiency resulting In high EQLs,

1.2 Method 8260 can be used to quantitate most volatile organic compounds
that have boiling points below 200°C and that are Insoluble or slightly soluble
In water. Volatile water-soluble compounds can be Included In this analytical
technique. However, for the more soluble compounds, quantitation limits are
approximately ten times higher because of poor purging efficiency. Such
compounds 1nclude 1ow-molecu!ar-weight halogenated hydrocarbons, aromatlcs,
ketones, nitriles, acetates, acrylates, ethers, and sulfides. See Tables 1 and
2 for lists of analytes and retention times that have been evaluated on a purge-
and-trap GC/MS system. Also, the method detection limits for 25 ml sample
volumes are presented. The following analytes are also amenable to analysis by
Method 8260:
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1.3 The estimated quantitation limit (EQL) of Method 8260 for an
individual compound is somewhat instrument dependent. Using standard quadrupole
instrumentation, limits should be approximately 5 pg/kg (wet weight) for
soil/sediment samples, 0.5 mg/kg (wet weight) for wastes, and 5 jig/L for ground
water (see Table 3). Somewhat lower limits may be achieved using an ion trap
mass spectrometer or other instrumentation of improved design.. No matter which
instrument 1s used, EQLs will be proportionately higher for sample extracts and
samples that require dilution or reduced sample size to avoid saturation of the
dittctor.

1.4 Method 8260 is based upon a purge-and-trap, gas chromatographic/mass
spectrometric (GC/MS) procedure. This method is restricted to use by, or under
the supervision of, analysts experienced in the use of purge-and-trap systems and
gas chroraatograph/mass spectrometers, and skilled in the interpretation of mass
spectra and their use as a quantitative tool.

1.5 An additional method for sample introduction is direct injection.
This technique has been tested for the analysis, of waste oil diluted with
hexadecane 1:1 (vol/vol) and may have application for the analysis of some
alcohols and aldehydes in aqueous samples.

2.0 SUMMARY OF METHOD

2.1 The volatile compounds are introduced into the gas chromatograph by
the purge-and-trap method or by direct injection (in limited applications).
Purged sample components are trapped In a tube containing suitable sorbent
materials. When purging is complete, the sorbent tube is heated and backflushed
with helium to desorb trapped sample components. The analytes are desorbed
directly to a Itrge bore capillary or cryofocussed on a capillary precolumn
before being flash evaporated to a narrow bore capillary for analysis. The
column is temperature programmed to separate the analytes which are then detected
with a mass spectrometer (MS) interfaced to the gas chromatograph. Wide bore
capillary columns require a jet separator, whereas narrow bore capillary columns
can be directly interfaced to the ion source.

2.2 If the above sample introduction techniques are not applicable, a
portion of the sample is dispersed in solvent to dissolve the volatile organic
constituents. A portion of the solution is combined with organic-free reagent
water In the purge chamber. It is then analyzed by purge-and-trap GC/MS
following the normal water method.

2.3 Analytes eluted from the capillary column are introduced into the
mass spectrometer via a jet separator or a direct connection. Identification of
target analytes is accomplished by comparing their mass spectra with the electron
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impact (or electron impact-like) spectra of authentic standards. Quantitation
is accomplished by comparing the response of a major (quantitation) ion relative
to an internal standard with a five-point calibration curve.

2.4 The method includes specific calibration and quality control steps
that replace the general requirements in Method 8000.

3.0 INTERFERENCES

3.1 Major contaminant sources are volatile materials in the laboratory
and impurities in the inert purging gas and in the sorbent trap. The use of non-
poly tetrafluoroethylene (PTFE) thread sealants, plastic tubing, or flow
controllers with rubber components should be avoided since such materials out-gas
organic compounds which will be concentrated in the trap during the purge
operation. Analyses of calibration and reagent blanks provide information about
the presence of contaminants. When potential interfering peaks are noted in
blanks, the analyst should change the purge gas source and regenerate the
molecular sieve purge gas filter (Figure 1). Subtracting blank values from
sample results is not permitted. If reporting values not corrected for blanks
result in what the laboratory feels is a false positive for a sample, this should
be fully explained in text accompanying the uncorrected data.

3.2 Interfering contamination may occur when a sample containing low
concentrations of volatile organic compounds is analyzed immediately after a
sample containing high concentrations of volatile organic compounds. The
preventive technique is rinsing of the purging apparatus and sample syringes with
two portions of organic-free reagent water between samples. After analysis of
a sample containing high concentrations of volatile organic compounds, one or
more calibration blanks should be analyzed to check for cross contamination. For
samples containing large amounts of water soluble materials, suspended solids,
high boiling compounds or high concentrations of compounds being determined, it
may be necessary to wash the purging device with a soap solution, rinse it with
organic-free reagent water, and then dry the purging device in an oven at 105°C.
In extreme situations, the whole purge and trap device may require dismantling
and cleaning. Screening of the samples prior to purge and trap GC/MS analysis
is highly recommended to prevent contamination of the system. This is especially
true for soil and waste samples. Screening may be accomplished with an automated
headspace technique or by Method 3820 (Hexadecane Extraction and Screening of
Purgeable Organics).

3.2.1 The low purging efficiency of many analytes from a 25 ml
sample often results in significant concentrations remaining in the sample
purge vessel after analysis. After removal of the analyzed sample aliquot
and three rinses of the purge vessel with analyte free water, it is
required that the empty vessel be subjected to a heated purge cycle prior
to the analysis of another sample in the same purge vessel to reduce
sample to sample carryover.
3.3 Special precautions must be taken to analyze for methylene chloride.

The analytical and sample storage area should be isolated from all atmospheric
sources of methylene chloride. Otherwise random background levels will result.
Si nee methylene chloride wi 11 permeate through PTFE tubi ng, al 1 gas
Chromatography carrier gas lines and purge gas plumbing should be constructed
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from stainless steel or copper tubing. Laboratory clothing worn by the analyst
should be clean since clothing previously exposed to methylene chloride fumes
during liquid/liquid extraction procedures can contribute to sample
contamination.

3.4 Sanples can be contaminated by diffusion of volatile organics
(particularly methylene chloride and fluorocarbons) through the septum seal i
the sample during shipment »nd storage. A trip blank prepared from organic-f
reagent water and carried through the sampling and handling protocol can serve
as a check on such contamination.

3.5 Use of sensitive BASS spectrometers to achieve lower detection level
will increase the potential to dttect laboratory contaminants as interferences.

3.6 Direct injection - Scat contamination nay be eliminated by baking out
the column between analysts. Changing the injector liner will reduce the
potential for cross-contMrinatlon. A portion of the analytical column may need
to be removed in the case of txtrtM contamination. Use of direct injection will
result in the need for «ort frtqotnt instrument maintenance.

3.7 If hexadecant 1s »ddtd to samples or petroleum samples are analyzed,
some chroraatographlc ptiks will tlute after the target analytes. The oven
temperature program must Include a post-analysis bake out period to ensure that
semi-volatile hydrocarbons art volatilized.

4.0 APPARATUS AND MATERIALS

4.1 Purge-and-trap dtvlct - aqueous samples, described in Method 5030.
4.2 Purge-and-trap dtvlce - solid samples, described in Method 5030.

4.3 Injection port llntrs (HP catalogue #18740-80200, or equivalent) are
modified for direct injection analysis by placing a 1-cm plug of pyrex wool
approximately 50-60 ran down the length of the injection port towards the even.
An 0.53 mm id column is Mounted 1 cm into the liner from the oven side of the
injection port, according to
manufacturer's specifications.

Figure 1 Modified Injector

4.4 Gas chromatography/mass spectrometer/data system
4.4.1 Gas chromatograph - An analytical system complete with a

tempertturt.-programn.able gas chromatograph sui table for spl1tless
injection or interface to purge-and-trap apparatus. The system Includes
all required accessories, Including syringes, analytical columns, and
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gases. The GC should be equipped with variable constant differential flow
controllers so that the column flow rate will remain constant throughout
desorption and temperature program operation. For some column
configurations, the column oven must be cooled to < 30°C, therefore, a
subamblent oven controller may be required. The capillary column should
be directly coupled to the source.

4.4.1.1 Capillary precolumn interface when using cryogenic
cooling - This device interfaces the purge and trap concentrator to
the capillary gas chromatograph. The Interface condenses the
desorbed sample components and focuses them into a narrow band on an
uncoated fused silica capillary precolumn. When the interface is
flash heated, the sample 1s transferred to the analytical capillary
column.

4.4.1.1.1 During the cryofocusslng step, the
temperature of the fused silica in the interface is maintained
at -150°C under a stream of liquid nitrogen. After the
desorption period* the interface must be capable of rapid
heating to 250*t In 15 seconds or less to complete the
transfer of analytes.

4.4.2 Gas chromatograpMc columns

4.4.2.1 Column 1 - 60 m x 0.75 mm ID capillary column
coated with VOCOL (Supelco), 1.5 ^m film thickness, or equivalent.

4.4.2.2 Column 2 - 30 - 75 m x 0.53 mm ID capillary column
coated with DB-624 (JftV Scientific). Rtx-502.2 (RESTEK), or VOCOL
(Supelco), 3 /im film thickness, or equivalent.

4.4.2.3 Column 3 - 30 m x 0.25 - 0.32 mm ID capillary
column coated with 95% dimethyl - 5% diphenyl polysiloxane (DB-5,
Rtx-5, SPB-5, or equivalent), 1 /*m film thickness.

4.4.3 Mass spectrometer - Capable of scanning from 35 to 300 amu
every 2 sec or less, using 70 volts (nominal) electron energy in the
electron impact ionization mode. The mass spectrometer must be capable of
producing a mass spectrum for p-Bromofluorobenzene (BFB) which meets all
of the criteria in Table 4 when 5-50 ng of the GC/MS tuning standard (BFB)
is injected through the GC. To ensure sufficient precision of mass
spectral data, the desirable MS scan rate allows acquisition of at least
five spectra while a sample component elutes from the GC..

4.4.3.1 The ion trap mass spectrometer may be used if it
is capable of axial modulation to reduce ion-molecule reactions and
can produce electron impact-like spectra that match those in the
EPA/NIST Library. The mass spectrometer must be capable of producing
a mass spectrum for BFB which meets all of the criteria in Table 3
when 5 or 50 ng are introduced.

4.4.4 GC/MS interface - Two alternatives are used to interface the
GC to the mass spectrometer.
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4,4.4.1 Direct coupling by inserting the column into the
mass spectrometer is generally used for 0.25-0.32 mm id columns.

4.4.4.2 A separator including an all transfer line and
glass enrichment device or split Interface Is used with an 0.53 mm
column.

4.4.4.3 Any enrichment device or transfer line can be used
if ill of the performance specifications described In Section 8
(including acceptable calibration at 50 ng or less) can be achieved.
GC-to-MS interfaces constructed entirely of glass or of glass-lined
materials are recommended. Glass can be deactivated by sllanizing
with dichlorodimethylsilane.
4.4,5 Data system - A computer system that allows the continuous

acquisition and storage on machine-readable media of all mass spectra
obtained throughout the duration of the chromatograph1c program must be
Interfaced to the mass spectrometer. The computer must have software that
allows searching any GC/MS data file for Ions of a specified mass and
plotting such ion abundances versus time or scan number. This type of
plot is defined as an Extracted Ion Current Profile (EICP). Software must
also be available that allows integrating the abundances in any EICP
between specified time or scan-number limits. The most recent version of
the EPA/NIST Mass Spectral Library should also be available.

4.5 Mlcrosyringes - 10, 25, 100, 250, 500, and 1,000 ML.

4.6 Syringe valve - Two-way, with Luer ends (three each), If applicable
to the purging device.

4.7 Syringes - 5, 10, or 25 mL, gas-tight with shutoff valve.

4.8 Balance - Analytical, 0.0001 g, and top-loading, 0.1 g.

4.9 Glass scintillation vials - 20 mL, with Teflon lined screw-caps or
glass culture tubes with teflon lined screw-caps.

4.10 Vials - 2 mL, for GC autosampler.

4.11 Disposable pipets - Pasteur.

4.12 Volumetric flasks, Class A - 10 mL and 100 mL, with ground-glass
stoppers.

4.13 Spatula - Stainless steel.

5.0 REAGENTS

5.1 Reagent grade inorganic chemicals shall be used in all tests. Unless
otherwise indicated, it is intended that all inorganic reagents shall conform to
the specifications of the Committee on Analytical Reagents of the American
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Chemical Society, where such specifications are available. Other grades may be
used, provided it is first ascertained that the reagent is of sufficiently high
purity to permit its use without lessening the accuracy of the determination.

5.2 Organic-free reagent water - All references to water in this method
refer to organic-free reagent water, as defined in Chapter One.

5.3 Methanol, CH-OH - Pesticide quality or equivalent, demonstrated to
be free of analytes. Store apart from other solvents.

5.4 Reagent Hexadecane - Reagent hexadecane is defined as hexadecane in
which interference is not observed at the method detection limit of compounds of
interest.

5.4.1 In order to demonstrate that all interfering volatiles have
been removed from the hexadecane, a direct injection blank must be
analyzed.

5.5 Polyethylene glycol, H(OCH2CH2)nOH - Free of interferences at the
detection limit of the target analytes.

5.6 Hydrochloric acid (1:1 v/v), HC1 - Carefully add a measured volume
of concentrated HC1 to an equal volume of organic-free reagent water.

5.7 Stock solutions - Stock solutions may be prepared from pure standard
materials or purchased as certified solutions. Prepare stock standard solutions
in methanol, using assayed .liquids or gases, as appropriate.

5.7.1 Place about 9.8 mL of methanol in a 10 mL tared ground-glass-
stoppered volumetric flask. Allow the flask to stand, unstoppered, for
about 10 minutes or until all alcohol-wetted surfaces have dried. Weigh
the flask to the nearest 0.0001 g.

5.7.2 Add the assayed reference material, as described below.

5.7.2.1 Liquids - Using a 100 ML syringe, immediately add
two or more drops of assayed reference material to the flask; then
reweigh. The liquid must fall directly into the alcohol without
contacting the neck of the flask.

5.7.2.2 Gases - To prepare standards for any compounds
that boil below 30°C (e.g. brbmometnane, chloroethane, chloromethane,
or vinyl chloride), fill a 5 mL valved gas-tight syringe with the
reference standard to the 5.0 mL mark. Lower the needle to 5 mm
above the methanol meniscus. Slowly introduce the reference standard
above the surface of the liquid. The heavy gas will rapidly dissolve
in the methanol. Standards may also be prepared by using a lecture
bottlej equipped with a Hamilton Lecture Bottle Septum (#86600).
Attach Teflon tubing to the side arm relief valve and direct a gentle
stream of gas into the methanol meniscus.

5.7.3 Reweigh, dilute to volume, stopper, and then mix by inverting
the flask several times. Calculate the concentration in milligrams per
liter (mg/L) from the net gain in weight. When compound purity is assayed

8260A - 9 Revision 1
November 1992

flR30333*.



to be 96% or greater, the weight may be used without correction to
calculate the concentration of the stock standard. Commercially prepared
stock standards may be used at any concentration if they are certified by
the manufacturer or by an independent source.

5.7.4 Transfer the stock standard solution into a bottle with a,
Teflon lined screw-cap. Store, with minimal headspace, at -10°C to -20°C
and protect from light.

5.7.5 Prepare fresh standards for gases weekly or sooner if
comparison with check standards indicates a problem. Reactive compounds
such as 2-chloroethyl vinyl ether and styrene may need to be prepared more
frequently. All other standards must be replaced after two months, or
sooner if comparison with check standards indicates a problem. Both gas
and liquid standards must be monitored closely by comparison to the
initial calibration curve and by comparison to QC check standards. It may
be necessary to replace the standards more frequently if either check
exceeds t 25% drift.

5.7.6 Optionally calibration using a certified gaseous mixture can
be accomplished daily utilizing commercially available gaseous analyte
mixture of bromomethane, .chloromethane, chloroethane, vinyl chloride,
dichlorodif1uoromethane arid trichlorof1uoromethane 1 n nitrogen. These
mixtures of documented quality are stable for as long as six months
without refrigeration. (VOA-CYL III, RESTEK Corporation, Cat. #20194 or
equivalent).

5.7.6.1 Preparation of Calibration Standards From a Gas
Mixture

5.7.6.1.1 Before removing the cylinder shipping cap,
be sure the valve is completely closed (turn clockwise). The
contents are under pressure and should be used in a well-
ventilated area.

5.7.6.1.2 Wrap the pipe thread end of the Luer fitting
with Teflon tape. Remove the shipping cap from the cylinder
and replace it with the Luer fitting.

5.7.6.1.3 Transfer half the working standard containing
other analytes, internal standards, and surrogates to the
purge apparatus.

5.7.6.1.4 Purge the Luer fitting and stem on the gas
cylinder prior to sample removal using the following sequence:

a) Connect either the 100 /iL or 500 /*L Luer syringe
to the inlet fitting of the cylinder.

b) Make sure the on/off valve on the syringe is in
the open position.

c) SI owl y open the val ve on the cyl i nder and
withdraw a full syringe volume.
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d) Be sure to close the valve on the cylinder before
you withdraw the syringe from the Luer fitting.

e) Expel the gas from the syringe into a wen-
vent Hated area.

*
f) Repeat steps a through e one more time to fully

purge the fitting.

5.7.6.1.5 Once the fitting and stem have been purged,
quickly withdraw the volume of gas you require using steps
5.6.6.1.4(a) through (d). Be sure to close the valve on the
cylinder and syringe before you withdraw the syringe from the
Luer fitting.

5.7.6.1.6 Open the syringe on/off valve for 5 seconds
to reduce the syringe pressure to atmospheric pressure. The.
pressure in the cylinder is »30ps1.

5.7.6.1.7 The gas mixture should be quickly transferred
into the reagent water through the female Luer fitting located
above the purging vessel.

NOTE: Make sure the arrow on the 4-way valve is
pointing toward the female Luer fitting when
transferring the sample from the syringe. Be sure
to switch the 4-way valve bade to the closed
position before removing the syringe from the
luer fitting.

5.7.6.1.8 Transfer the remaining half of the working
standard into the purging vessel. This procedure insures that
the total volume of gas mix is flushed into the purging
vessel, with none remaining in the valve or lines.

- 5.7.6.1.9 Concentration of each compound in the
cylinder is typically 0.0025 jig/jiL.

5.7.6.1.10 The following are the recommended gas volumes
spiked in to 5 mis of water to produce a typical 5-point
calibration:

Gas Calibration
Volume Concentration
40 til 20 itg/L
100 pL 50 |ig/L
200 »iL 100 jig/L
300 »iL 150 jig/L
400 |iL 200 |ig/L

5.7.6.1.11 The following are the recommended gas volumes
spiked in to 25-mls of water to produce a typical 5-point
calibration:
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